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Abstract 
 
We discuss the conceptual foundations of measuring (in)equity in health and health care. After an 
overview of the recent developments in the measurement of socio-economic inequalities and in 
racial disparities, we show how these partial approaches can be seen as special cases of the more 
general social choice approach to fair allocation and equality of opportunity. We suggest that this 
latter framework offers many new analytical possibilities and is sufficiently rich to accommodate 
various ethical views. We emphasize that horizontal and vertical equity are intricately linked to 
each other. We then argue that a focus on overall well-being is necessary to put the partial results 
on health (care) inequity into a broader perspective and we discuss the pros and cons of various 
methods to evaluate the joint distribution of health and income: multidimensional inequality 
indices, dominance approaches, the use of happiness measures and finally the concept of 
equivalent income. Throughout the chapter the theoretical analysis is complemented with an 
overview of recent empirical results. 
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1 Introduction
The economic literature on equity in health and health care has grown considerably since Wagstaff and
van Doorslaer (2000a) published their survey chapter in Volume 1 of the Handbook of Health Economics.
First, there has been an explosion of the number of empirical applications. Second, the different measures
of inequity, including the popular concentration index, have come under theoretical scrutiny and there
has been a lively debate on their normative implications. In this chapter we start from where Wagstaff
and van Doorslaer (2000a) ended. We do not aim at giving a comprehensive survey of the empirical
work and will mainly focus on the methodological and theoretical questions that are raised by the recent
literature. However, as the ultimate aim of our approach is to define measures of inequity that can be
brought to the data, we will assess how the different theoretical proposals can be implemented.
The first generation literature on socioeconomic inequality (as reviewed inWagstaff and van Doorslaer
2000a) drew its inspiration mainly from the economic approach to the measurement of income inequality.
However, this framework is not sufficiently rich to analyse all the relevant questions that have been
raised in the recent literature. Why should we be concerned about health (care) inequalities? More
specifically, when are such inequalities a cause of concern and when are they ethically legitimate? And
what implications do the answers on these questions have for the measurement of inequity? How to
integrate different dimensions of inequity? And what is the place of health (care) in a broader concept
of well-being? We will try to push these ongoing developments a bit further by exploring the potential
contribution to health economics of modern social choice theory. Our approach is an attempt to integrate
broader philosophical questions, measurement issues and data considerations.
There are obvious limitations to this chapter. We will focus on inequity in health and in health care
and only briefly refer to the literature on equity in finance. This is not only for reasons of space, but also
because we believe that the issue of equity in finance can only be analysed in a meaningful way within
a broader welfare framework. We argue this in greater detail in section 5. Moreover, we are focusing on
conceptual and measurement issues regarding equity (or justice). We are not treating incentive issues and
we will therefore not discuss the equity-efficiency trade-off. Finally, we can only touch the voluminous
literature outside economics (e.g., in public health). This is not to suggest that economists necessarily
should have the last word in the debate. The approaches from different disciplines are complementary,
but we want to describe what could be the specific contribution of economics to this joint venture. In
our view, a crucial advantage of the economic approach is the development of a strong formal framework
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of analysis. Presenting such a formal framework is our main purpose.
Merely describing and explaining differences in health and in health care is a positive question, but
measuring and evaluating what is inequitable in the given situation is a normative topic. Indeed, the
evaluation of a given state of affairs requires value judgments as well as analysis of empirical data. Some
might claim that answering such normative questions is not part of economic science. Yet, if economists
refuse to address these crucial questions, who will do it for them? In his seminal monograph “Collective
choice and social welfare”, Sen (1970) introduced a distinction between two sorts of value judgments. Basic
value judgments are purely philosophical statements. Kant’s categorical imperative is an example. Yet,
when evaluating economic situations such as the degree of inequity in health (care), what is involved are
non-basic value judgments. These are contingent on empirical facts (or, at least, on a given interpretation
of observable reality). Indeed, they crucially depend on the definition of relevant empirical concepts. We
believe that the social sciences can and should make a contribution to the elaboration of such non-basic
value judgments.
We will illustrate in the next section the intricate relationship between data and normative statements
on equity in health and health care with a specific example. This will give us the opportunity to introduce
some of the issues that will be discussed later in this chapter.
2 An example
Health and health care obviously are unequally distributed over the population. Some older papers
focused on health inequality as such (Le Grand 1987), but one can doubt whether all health inequalities
are per se inequitable. Some determinants of health (such as age) cannot be influenced by policy –
if the health inequalities in two countries differ because of differences in the age composition of their
population, few would see this as an indication of inequity. Moreover, a similar question may be asked if
the inequalities in health reflect only differences in the lifestyle choices of populations. It seems therefore
that not all health inequalities are inequitable. This is even more obvious for inequalities in health care
use. Almost everybody agrees that differences in use of care which reflect differences in health status may
be justified. Surely, therefore, a correction for needs is necessary before we can talk about inequity. The
crucial question is how this correction should be performed. All this suggests that evaluating inequity
in health and health care requires two steps. First, one has to see which factors explain the observed
inequality in health (care). Second, one has to take a normative position on whether differences due to
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each of these factors can be ethically justified.
Let us illustrate the issue by looking in some detail at an example of a (very detailed) empirical study.
Morris et al. (2005) investigate the inequity in the use of health care in the English NHS. The first step in
their analysis is to estimate the empirical relationship between access to health care on the one hand and
individual characteristics on the other hand. They pool data (1998, 1999, 2000) from the Health Survey
for England for a total sample size of 50,977 individuals. These data contain all the usual demographic
and socioeconomic information, but, more importantly, also exceptionally rich health information at
the individual level (not only subjectively assessed health, but in addition information about types of
longstanding illnesses and even GHQ-12 scores). They analyse the effects of all these characteristics on
four use variables: a first variable indicating whether individuals had a GP consultation in the last two
weeks, and three other indicators for having had an outpatient visit, day case treatment or an inpatient
stay in the previous 12 months. After some statistical testing, they opt for a linear probability model
in the first two cases, and for a probit model in the last two. Everything taken together, the estimated
model contains over 200 explanatory variables. In Table 1 we summarize the significant effects for groups
of variables, where significance is defined as p  0.0001.1 If no comment is added to the table, the effect
of the variables goes in the expected direction (e.g., healthier people consuming less care).
The many significant coefficients clearly indicate that there is inequality in the use of health care,
in that different individuals consume different amounts of care. But what about inequity? As mentioned
before, we surely have to control for differences in health status. Indeed, the most common interpretation
of horizontal inequity in this context is that two individuals with the same morbidity receive different
amounts of care. In this interpretation, the message of Table 1 seems clear. Since, after controlling
for a large set of health variables, socioeconomic and ethnic variables still influence health care use,
there was horizontal inequity in the NHS in the period 1998-2000. This is further corroborated by
the significant supply effect in the regression for day care treatment. Yet some tricky questions remain.
Socioeconomic and ethnic variables may capture to some extent differences in preferences. Are differences
in use inequitable if they simply reflect choices by the patients? Is it possible to identify with real-world
data differences in preferences versus differences in needs?
1This strict criterion is chosen because of the very large sample size.
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Table 1. Explaining health service utilization (Morris et al. 2005)
GP consultations Outpatient visits Day case treatment Inpatient stays
Age and sex significanta significanta significanta significanta
Self-reported general health significant significant significant significant
Acute ill health significant
Ward-level health variables significantb ns ns ns
Type of longstanding illness significant significant significant significant
Number of longstanding illnesses ns significant significant ns
GHQ-12 score significant significant significant significant
Income ns significantd ns ns
Social class ns ns ns ns
Economic activityc significante significantf significant significantf
Education ns ns ns ns
Ethnic group ns significantg ns ns
Supply effects ns ns significanth ns
COMMENTS:
a) curvilinear relationship with age, depending on gender and on type of health care; b) individuals living in
a “healthier” environment have less GP consultations; c) (overall) significant effects of going to school, permanent
long-term sickness, retired, temporary sickness: suggest that health variables are not sufficient; d) high income
people have a larger probability of outpatient visits; e) individuals looking for paid work have less GP consultations;
f) individuals looking after the home have less outpatient visits and more inpatient stays; g) less outpatient visits
for Pakistani, Bangladeshi, Chinese ethnic groups; h) more day case treatment when more GP’s per 1000 patients.
Suppose we have reached agreement about these questions and accept that the significant effects
found for many non-need variables indicate that there is horizontal inequity in the system. There then
still remains the methodological question of deriving a measure that would allow us to rank different
situations with respect to the degree of horizontal inequity. What weight should be given to the different
components of inequity? As the example shows, there are two different issues here. First, the pattern of
inequity is different for different health care items. How to aggregate these? Can the fact that people from
Pakistani origin go more often to the GP compensate for the fact that they have a smaller probability of
outpatient visits? Simply taking total health care expenditures may be a very rough indicator. Second,
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how to bring together different forms of inequity, e.g., socioeconomic inequality, ethnic disparities and
regional (supply-side) differences? Focusing on one of these forms leads to partial indicators, which
may be very useful in their own right, but raises also new questions. Suppose we want to measure
socioeconomic inequity in health care use. Should we derive our measure from a regression including all
other variables as controls? Assume (realistically) that there is a positive relationship between supply
and socioeconomic status (SES) of individuals, in that lower SES individuals live in regions with more
limited supply. Would it then still be acceptable to control for supply side differences? Or should we
include them in our measure of socioeconomic inequity? If yes, how?
Until now we focused on horizontal inequity. Another issue is the one of vertical equity, which would
be attained when “individuals with different levels of need consume appropriately different amounts of
health care” (Morris et al. 2005, p. 1251). It is clear that estimation results such as the ones summarized
in Table 1, only show the observed relationship between health status and health care use, and that
there is no guarantee at all that this observed relationship is equitable. The problem of vertical equity
is underexplored in the empirical literature, mainly because it requires answering the vexing question of
what are “appropriate different amounts of health care” (but see Sutton 2002). This may seem an almost
unsolvable medical question, but things are even worse: giving an appropriate answer requires going
beyond the health setting in the narrow sense, as it unavoidably raises the issue of the optimal trade-off
between health and other dimensions of well-being. Surely, in a world with scarce resources, defining
appropriate amounts of health care at different levels of need cannot boil down to giving everybody the
best care that is technically possible.
The Morris et al. (2005) example focused on inequity and inequality in the use of health care, but
it should be clear that analogous questions arise with respect to inequality and inequity in health. We
mentioned already that health inequalities are also influenced by a host of different factors, some of which
may be seen as perfectly legitimate. Moreover, health can also be measured on different dimensions. In
fact, measuring health is more difficult than measuring health care use and we will see that this may
complicate the evaluation of the degree of inequity. Finally, a broader perspective on health inequity
certainly forces us to look at the broader picture of overall well-being.
All the questions that we have introduced here have cropped up in the recent literature on inequity
in health and health care. This will become clear in Section 3, in which we give an overview of the
most popular “partial” approaches, focusing on socioeconomic inequities and on racial disparities. We
will then introduce in section 4 the social choice approach to fair allocation and equality of opportunity
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and show how it may offer a theoretically integrated framework to answer these various questions in a
coherent way. Section 5 focuses on the broader relationship between health care, health and well-being
and about its implications for measuring inequity. Section 6 concludes.
3 Socioeconomic inequity and racial disparities in health and
health care
The example in the previous section suggests that inequity in health (care) is inherently a multidi-
mensional phenomenon. However, up to now, the literature has focused on partial indicators which are
specifically meant to measure the influence of a certain individual or group characteristic (income, socioe-
conomic status, race, gender) on some variable of interest (health, health care). Such a partial approach
requires less information than a complete multidimensional approach. More importantly, it can also be
justified with the argument that policy makers and citizens seem to be strongly interested in these more
specific questions. Two topics have been particularly salient. In subsection 1 we discuss the booming
literature on “socioeconomic” inequities in health (care), that has been dominated by the concept of the
concentration index. In subsection 2 we introduce the issue of racial (or gender) disparities. Since race
and gender are discrete variables, the concentration curve approach cannot be applied and other methods
have been proposed and implemented.
3.1 Socioeconomic inequalities in health and health care: the concentration
curve and index
The concentration curve and the concentration index have become the workhorses for a large and rapidly
growing empirical literature on socioeconomic inequalities in health and health care. Papers measuring
concentration dominated the chapter by Wagstaff and van Doorslaer (2000a) and more recent develop-
ments are the topic of the recent survey by van Doorslaer and Van Ourti (2011). The World Bank has
published a practical guide, covering the most important theoretical issues related to the approach with
a focus on implementation (O’Donnell et al. 2008). We will not duplicate these comprehensive surveys
and rather cover the main methodological developments and questions. This will pave the way for the
introduction of the equality of opportunity approach in section 4. We first give in subsection 3.1.1 a brief
overview of the main normative presuppositions behind the concentration index. We will then comment
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(subsection 3.1.2) on the measurement issues that are related to the specific nature of the health variables.
Finally we will argue in subsection 3.1.3 that the decomposition of the overall effect, which has become
rather popular in recent applications, confronts us directly with the questions previewed in the previous
section.
3.1.1 Principles
Let us briefly recall the basic rationale for the concentration index as a measure of socioeconomic inequal-
ity in health and health care. In the light of the ideas from the previous section, this is a partial approach
aiming at measuring only the inequity resulting from inequalities between different socioeconomic groups.
The measure can be applied to any indicator of socioeconomic status, provided it is possible to rank the
individuals unambiguously from low to high SES. In fact, different indicators may give different results
and the choice between them is an open issue that we will leave aside in this chapter. For convenience,
we focus on income I. Let us denote the relevant outcome by y (we will use h when we refer exclusively
to health and hc when we refer exclusively to health care). As an example, Figure 1 (taken from Wagstaff
and van Doorslaer 2000b) shows a concentration curve for medical care LM(R), plotting the cumulative
proportion of medical care against the cumulative proportion of population ranked by socioeconomic sta-
tus (here I). If the concentration curve coincides with the diagonal, there is no socioeconomic inequality.
If the curve lies below (above) the diagonal there is inequity in favor of the better-off (worse off). Inequity
in favor of the rich means that the rich have relatively better outcomes than the poor.
It is clear that the distance between the concentration curve and the diagonal gives us an idea about
the degree of inequity. This intuition is captured by the concentration index (CI), which is defined as
twice the area between the concentration curve and the diagonal, or
CI(y) = 1− 2
∫ 1
0
Ly(r)dr (1)
With a discrete number of individuals n, this can be shown to be equal to:
CI(y) =
1
nµ(y)
n∑
i=1
[
yi(2r
I
i −
n+ 1
n
)
]
, (2)
where µ (y) is the average value of yi and r
I
i is the fractional rank of individual i in the distribution
of I. The concentration index CI(y) lies between -1 and +1. It takes positive (negative) values when
the concentration curve lies below (above) the diagonal. This means that a positive (negative) value
corresponds to inequalities favoring the rich (poor). Note that the concentration curve can cross the
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Figure 1: Concentration curves of medical care - direct and indirect standardization
diagonal. Therefore CI(y) can be 0, even if there are socioeconomic inequalities, provided inequalities in
different parts of the distribution go in different directions and exactly compensate each other.
As (2) shows, the concentration index depends mainly on the covariance between yi and ri.
2 It is
therefore proportional to the coefficient of the linear regression of yi on r
I
i . More precisely, regressing the
function
2σ2r
µ (y)
yi = α+ βr
I
i + εi, (3)
where σ2r is the variance of r
I
i , one obtains an estimated βˆ which is by construction equal to the concen-
tration index (Kakwani et al. 1997). This is a convenient way to calculate the concentration index and
to check its statistical properties.
This approach can be used immediately to measure socioeconomic inequalities in health (h), and
the concentration index will then measure inequity if one accepts that all such socioeconomic health
inequalities are illegitimate. We will return to this assumption later on, but let us for the moment
assume that they are.3 As argued before, however, for medical care hardly anybody thinks that it should
be equal for all citizens. Consider again the concentration curve for medical care LM(R) in Figure 1. The
curve shows that the poor consume relatively more health care, but this is not necessarily inequitable if
2 Inspired by Milanovic (1997), Koolman and van Doorslaer (2004) show that the concentration index depends on the
coefficient of variation of y and on the correlation between y and the fractional rank.
3Note that socioeconomic inequality in health (as measured by the concentration index) does not coincide with inequality
in health. See, e.g., Wagstaff and van Doorslaer (2004).
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they are more needy. Two approaches have been proposed in the literature to implement a correction
for differences in health status (Wagstaff and van Doorslaer 2000). Let us assume for simplicity that we
can write health care as a function of needs N and socioeconomic status SES, i.e., hci = f(Ni, SESi),
neglecting all other variables. The first method is direct standardization, by which one calculates for
each individual how much medical care she would have received if she had been in the same degree of
need as the sample as a whole, i.e., hc+i = f(N,SESi), where N is average need in the sample. These
recalculated health care levels hc+ then can be used to construct the concentration curve L+M(R) in Figure
1 and to calculate the corresponding concentration index CDIR(hc) = C(hc+). The second method is
indirect standardization. This considers the hypothetical situation indicating for each individual the
amount of medical care she would have received if she had been treated like others with the same need
characteristics, i.e., f(Ni, SES), where SES is average SES in the sample. The “inequity” suffered by
individual i can then be measured as f(Ni, SESi)−f(Ni, SES). In terms of the concentration curves, the
overall evaluation will be based on a comparison of LM(R) with the needs concentration curve LN(R),
where the latter is the concentration curve of f(Ni, SES), i.e., of indirectly standardized medical care.
The relevant concentration index CIND(hc) is twice the area between LN(R) and LM(R) and all the
formulae can be adjusted in a straightforward way.
The CI—approach is a convenient way to measure socioeconomic inequity in health and health care.
Of course, it is only intended to be a partial approach, neglecting other relevant inequities in society.
Taken this limitation for granted, what are its main normative presuppositions? First, defining inequity
as twice the area between the concentration curve and the diagonal implies a specific weighting pattern.
As (2) shows, CI(y) is a weighted sum of shares with weights equal to 2rIi −
n+1
n
. Although these weights
are also those of the popular Gini index of income inequality, they remain arbitrary. Therefore, Wagstaff
(2002) proposed a natural generalisation of CI(y), which is analogous to the extended Gini index:
ECI(y) =
1
nµ(y)
n∑
i=1
{
yi
[
1− ν(1− rIi )
ν−1
]}
(4)
where the parameter ν captures inequality aversion. If ν = 1, there is no inequality aversion and
ECI(y) = 0. For ν = 2, we recover the standard concentration index in the case of large n. This
extension has not been frequently used in the applied literature.
Second, deeper doubts with respect to both the concentration index and its generalisations have
been brought to the fore by Fleurbaey (2006) and Bleichrodt and Van Doorslaer (2006). Focusing on
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socioeconomic inequality in health (rather than in health care), Bleichrodt and van Doorslaer (2006) show
that the social welfare function underlying the generalized concentration index is characterized by a set
of conditions, including anonymity and what they call the principle of income-related health transfers.4
Anonymity implies that the only characteristics that are allowed to influence social welfare judgments
are the individual’s health and her rank in terms of SES. This reflects the partial nature of the approach,
but in this explicit formulation it is obviously very restrictive. The principle of income-related health
transfers states that transferring health from someone who is better off in terms of SES to someone who
is worse-off in terms of SES does not lead to a reduction in social welfare, provided the transfer does
not change the ranking of the individuals in terms of SES. As Bleichrodt and van Doorslaer (2006, p.
955) emphasize, this principle is not very plausible. “It does not seem desirable to transfer health from
a person with high living standards to a person with lower living standards when the person with high
living standards is in poor health and differences in living standards are small.” In fact, both conditions
throw a sharp light on the limitations of the CI approach. These issues will be taken up again in sections
4 and 5. For the moment, we will remain within the CI framework.
3.1.2 Measurement issues
As mentioned before, the original work on the CI took its inspiration mainly from the literature on
measuring income inequality. Income is an unbounded variable that is measured at the ratio level. The
same is true for health care expenditures and the whole apparatus of income inequality measurement can
therefore be applied to health care without much of a problem. However, the measurement of health is less
clear and recently there has been some debate on how to take account of the measurement characteristics
of the health variable within the framework of the CI approach.5
The CI approach should only be used with variables measured on a ratio scale, i.e., when there is
a natural zero. Take the case of SAH (subjectively assessed health), which has been a popular health
indicator in applied work. Since this is a categorical measure, authors have tried in the past to map a
4Other less disputable conditions used in the characterization are 1) monotonicity (if everybody’s health increases, social
welfare increases), 2) the existence for each health profile of an equally distributed equivalent level of health and 3) additivity
(take three ordered health vectors h, h′ and h”. Then h is socially preferred to h′ if and only if h+h” is socially preferred to
h′+h”). To characterize the CI (rather than the ECI) the principle of income-related health transfers has to be strengthened
further to get at the specific weighting structure embodied in (2).
5Note that for application of the CI, it is sufficient to rank all individuals according to SES, i.e., for the SES-variable
measurement at the ordinal level is sufficient.
11
cardinal scale on the categories. A good example is the paper by van Doorslaer and Jones (2003). They
estimate an ordered probit model with SAH as the dependent variable and specify the underlying latent
variable y∗i as a function of a vector of socioeconomic characteristics, i.e., y
∗
i = xiβ+εi with εi ∼ N(0, 1).
They then use as a measure of individual health the predictions of the linear index xiβ after rescaling.
However, as emphasized by Erreygers and Van Ourti (2010), this rescaling procedure is not innocuous,
because the calculated CI will depend on the chosen zero point. If there is a natural zero point, health
can be measured on a ratio scale and there is no problem. If there is no natural zero point, one should
check the robustness of one’s conclusions, e.g., for some comparison of distributions, with respect to the
choice of zero. If the conclusions remain the same for all plausible values of the zero, there is no need to
worry. Otherwise, it is necessary to specify exactly the range for which they hold.
Things get more complicated if the range of the health variable is bounded, i.e., if hmin  hi  h
max
where both hmin and hmax are finite. Wagstaff (2005) noted that for binary health indicators (e.g.,
surviving yes or no), the theoretical bounds of the CI depend on the bounds of the health variable (in
the example 0 and 1) and on the mean. This complicates the comparison of the results for different
populations. Clarke et al. (2002) pointed to another issue. For any bounded health variable it is natural
to define a corresponding ill-health variable as the shortfall
si = h
max − hi. (5)
Take as an example chronic malnutrition of children as measured by stunting. We then can define either
an individual 0-1 health variable taking the value 1 if the child is not stunted, or a 0-1 ill-health variable
taking the value 1 if the child does suffer from chronic malnutrition. The choice between the two is
essentially arbitrary, and it seems desirable that the evaluation of socioeconomic inequality would be
consistent whether working with health or with ill-health. However, the results with the CI will be
sensitive to this choice.
These problems were taken up and analysed in an integrated approach by Erreygers (2009a,b) and
Erreygers and Van Ourti (2010). They focus exclusively on the family of rank-dependent measures for
bounded variables, represented by
I(y) = f(ymin, ymax, µ(y), n)
n∑
i=1
ziyi, (6)
where zi = n(r
I
i −
n+1
2n
), y = h, s and f(.) is a continuous function. If y is unbounded, f(.) reduces to
f(µ(y), n). It is easy to see that CI(h) (=
[
2/(n2µ(h))
]∑n
i=1 zihi) is a special case of (6). Erreygers and
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Van Ourti (2010) argue that an attractive rank-dependent index of socioeconomic inequality in health
I(y) should satisfy at least two conditions. The first is scale invariance: the index should be invariant
to positive affine (linear) transformations of the distribution of health, if the latter is measured on a
cardinal (ratio) scale. The second one is the mirror condition. If h is a given health distribution and s its
associated ill-health distribution, then applying the index should yield consistent results in both cases,
i.e., I(h) = −I(s).6 It is then shown that the following parametric subclass of the rank-dependent indices
(6) satisfies both conditions:
Iθ(h) =
8
n2 [4µ(h∗)(1− µ(h∗)]
θ
n∑
i=1
zih
∗
i , (7)
where h∗i =
(
hi − h
min
)
/
(
hmax − hmin
)
. Note that the CI and the ECI are not included in the family
(7). Indeed, the CI does satisfy neither scale invariance nor mirror, the ECI is not scale invariant. The
family does include a generalisation of the proposal made by Wagstaff (2005) for θ = 1. It also includes
the index proposed by Erreygers (2009a,b) himself for θ = 0.
The interpretation of the parameter θ is essential. Erreygers (2009b) and Erreygers and Van Ourti
(2010) show that a scale-invariant rank-dependent index cannot satisfy at the same time the mirror
property and measure only relative inequality, i.e., satisfy the condition that I(y) = I(ry) when 0 < r <
1. They then suggest that it is desirable for a rank-dependent index to give some weight to absolute
inequality, i.e., to satisfy the condition that, for 0 < r < 1, (i) if I(y) > 0, then 0 < I(ry) < I(y); (ii)
if I(y) < 0, then I(y) < I(ry) < 0; and (iii) if I(y) = 0, then I(ry) = I(y). For the parametric class of
indices (7), absolute inequality will matter if 0  θ  1. The Wagstaff and Erreygers measures therefore
are at the two extremes. For both a reasonable interpretation can be given.
Erreygers (2009b) and Erreygers and Van Ourti (2010) propose to impose a convergence property
stating that limr→0 I(rh) = 0 (for h being a given distribution). For the parametric class in (7), this
property will only hold if θ < 1, i.e., it does not hold for the Wagstaff index. Moreover, if one imposes
also a linearity condition (I(ry) = rI(y) for 0  r < 1), θ has to be equal to 0, i.e., one ends up with
6The distinction between “achievement” and “shortfall” inequality is also relevant in the context of pure (rather than
socioeconomic) health inequality. In this context, Erreygers (2009c) derives two inequality indices – variations of the
absolute Gini coefficient and the coefficient of variation – that satisfy his “mirror” condition that inequality of attainments
and inequality of shortfalls are cardinally identical, i.e. I(h) = −I(s). This mirror condition is very strong and a more
natural “consistency” requirement would be that the ranking of distributions of h should be the same as the ranking of
distributions of s. However, Lambert and Zheng (2011) show that (for a much larger class of inequality indices) all indices
satisfying this weaker consistency condition also satisfy Erreygers’s strong mirror condition.
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the Erreygers index. The normative justification for this linearity condition is not very clear, however.
Moreover, one can also wonder whether the convergence property is necessarily appealing. Is there really
a problem with a discontinuity at r = 0? Wagstaff (2009) argues in favor of his own normalization on
the basis of the following hypothetical example. Suppose for convenience that maximal health involves
a health score of 1 and minimal health a score of 0. Suppose that in the initial situation the mean is
0.1 and that there are 100 individuals involved. The most pro-rich distribution possible is one where the
richest 10 people have a health score of 1 and all the others have a health score of 0. Now suppose that
mean health increases to 0.2. Then the most pro-rich health distribution would be one where the richest
20 people have health 1 and everyone else has zero health. Since in both these distributions maximum
inequality is reached, it seems natural to say that they are just as unequal from a pro-rich perspective
and should therefore give the same value to the index. The Wagstaff index (θ = 1) satisfies this intuition,
the Erreygers index (θ = 0) does not.
Table 2. Socioeconomic inequalities in stunting, calculated with different measures
Country µ(s) −C(s) C(h) W (h) E(h)
Malawi 2000 0.4902 0.0756 0.0727 0.1483 0.1482
Ethiopia 2000 0.4730 0.0390 0.0350 0.0740 0.0738
Cameroon 2004 0.3165 0.1698 0.0786 0.2484 0.2150
Guinea 1999 0.2607 0.1067 0.0376 0.1443 0.1113
Haiti 2000 0.0797 0.2154 0.0187 0.2341 0.0687
Paraguay 1990 0.0394 0.3216 0.0132 0.3348 0.0507
Colombia 2005 0.0215 0.2699 0.0059 0.2758 0.0232
Source: Erreygers (2009a).
Countries are ranked in decreasing order of the prevalence of stunting (µ(s) being the mean). Stunting is a
dummy variable. The different columns correspond respectively to minus the concentration index of stunting
(−C(s)), the concentration index of non-stunting (C(h)), the Wagstaff index for non-stunting (W (h)) and the
Erreygers index for non-stunting (E(h)).
Ultimately (and not surprisingly) the choice between the different indices boils down to an ethical
choice between different normative ideas. That the choice does matter, however, is illustrated in Table
2 (which is a selection taken from from Table 1 in Erreygers 2009a). The Table gives the results for
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socioeconomic inequality in stunting as calculated with different indices for various countries and time
periods. If the prevalence of stunting is close to the middle of hmin and hmax, C(h) and −C(s) are
close to each other, and the same is true for the Wagstaff index W (h) and the Erreygers index E(h).
However for countries with a low prevalence of stunting the Wagstaff index gives much larger values than
the Erreygers index (and is in effect close to −C(s)). This is of course the empirical illustration of the
convergence properties that have been described before. Choosing a specific member of the family of
rank-dependent indices (6) is not without consequences.
3.1.3 Developments in the empirical literature
As the measurement issues raised in the previous section have only appeared in the literature recently,
they have not yet had much influence on applied work. This applied literature is rapidly growing. As van
Doorslaer and Van Ourti (2011) have given a comprehensive overview of empirical results and of policy
implications, we will only focus on what seem to be three important developments.
First, while the empirical applications of the CI approach initially focused on European and North-
American countries, there is now also an extensive coverage of developing countries (see, among others,
Cisse et al. 2007, Lu et al. 2007, O’Donnell et al. 2008, Schneider and Hanson 2006, Van de Poel et al.
2007, Wagstaff 2000). The specific features of these countries have led to a growing interest in the link
between health care and poverty. We will return to this link in section 5.
Second, from a methodological perspective, it is worth pointing to the growing popularity of decom-
position methods. Wagstaff et al. (2003) have shown that, if the relevant outcome y can be written as a
linear function of a set of characteristics x, i.e.
yi = β0 +
K∑
j=1
βjxij + εi, (8)
then the concentration index CI(y) can be decomposed as
CI(y) =
K∑
j=1
ηjCI(xj) +
2 cov(εi, r
I
i )
µ(y)
(9)
where ηj = βjµ(xj)/µ(y). Equation (9) shows that the effect of any variable xj on CI(y) will depend
both on its own concentration index (or, if xj is the SES indicator itself, its Gini coefficient) and on the
“elasticity” ηj of y with respect to xj .
This decomposition approach has been used to interpret differences in the concentration index be-
tween different countries or changes over time.7 Indeed, the linear structure of (9) makes it possible to
7Jones and Lopez-Nicolas (2004) have used a similar approach to decompose long run socioeconomic inequality as a
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decompose changes and differences in the concentration index as in Oaxaca (1973) and Blinder (1973).
Neglecting for convenience the last term in (9), the difference between two situations 1 and 2 can be
written as
CI1(y)−CI2(y) =
K∑
j=1
η1j
[
CI1(xj)−CI
2(xj)
]
+
K∑
j=1
CI2(xj)
[
η1j − η
2
j
]
(10)
Good examples for respectively health and health care are van Doorslaer and Koolman (2004) and
van Doorslaer et al. (2004), both making use of data from the European Community Household Panel. In
the case of socioeconomic inequalities in health, van Doorslaer and Koolman (2004) show that these are
particularly high in Portugal, the UK and Denmark. Demographic variables are part of the “explanation”,
but other important factors are income, education, labor force status and region. The somewhat surprising
result for Denmark is ascribed to the fact that the early retired in Denmark have much worse health and
are strongly concentrated among the low income groups. As to income-related inequalities in doctor
utilisation, van Doorslaer et al. (2004) point out that there is substantial pro-rich inequity in virtually
every country with respect to the probability of seeing a medical specialist. Income, education and region
are important contributing factors. While these decomposition results give interesting insights into the
pattern of socioeconomic inequalities, they should be interpreted cautiously. More specifically, the titles
of both papers suggest that the decompositions give an “explanation” of the socioeconomic differences.
This is misleading, however, as it mistakenly suggests that one can give a causal interpretation to (8).
The decomposition approach has also been used to tackle the standardization problem. As mentioned
before, socioeconomic inequalities in health care as such are not worrying, if they reflect differences in
needs. Therefore a needs correction is needed. In a similar spirit, it is common practice to standardize
the health data for demographic factors before measuring socioeconomic inequalities in health, under the
supposition that health differences due to age and gender do not raise an equity issue. The decomposition
approach makes it possible to calculate “partial concentration indices” by putting some of the components
at the RHS of (9) equal to zero (Gravelle 2003). Let us illustrate for socioeconomic inequalities in health
care. Suppose that we can partition the vector xi between needs (or standardizing) variables ni and
non-needs variables zi, so that we can rewrite (8) as
hci = β0 +
L∑
j=1
βnj nij +
M∑
j=1
βzjzij + εi, (11)
As described before, the direct standardization method puts the needs factors in (11) at a fixed
weighted sum of short-run concentration indices (and a term capturing mobility). See Allanson et al. (2010) for a further
development along this line.
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value, which yields
hc+i = β0 +
L∑
j=1
βnj nj +
M∑
j=1
βzjzij + εi
and, therefore,
CIDIR(hc) = CI(hc+) =
M∑
j=1
ηzjCI(zj) +
2 cov(εi, r
I
i )
µ(hc)
In the case of indirect standardization, one first calculates a “corrected” value for health care by
putting the non-needs variables in (11) at a fixed value and one then focuses on the differences between
actual health care levels and these “corrected” health care levels.8 In terms of the concentration index
this yields
CIIND(hc) = CI(hc)−
L∑
j=1
ηnjCI(nj) =
M∑
j=1
ηzjCI(zj) +
2 cov(εi, r
I
i )
µ(hc)
It turns out that the direct and indirect standardization methods in this case coincide. This is due to
the additive separability between the variables ni and zi, that is implied by the linearity assumption in
(11). Direct and indirect standardization will give different results if there are what Gravelle (2003) calls
essential nonlinearities, i.e., if the marginal effect on health care of the z variables depends on the values
taken by the needs variables (Gravelle 2003). The easy decomposition approach, however, crucially hinges
on the linearity assumption.
Third, on the econometric side, panel data have been used to capture unobserved heterogeneity.
There has been a move towards the estimation of complex non-linear models that are better able to
capture the specific nature of the dependent variables (e.g., a random effects count data model in Van
Ourti 2004, or a latent class hurdle model in Bago d’Uva et al. 2009). The simple linear decomposition
methods can then no longer be applied. Approximation methods have been proposed, but these are (by
definition) only approximations and considerably complicate the interpretation of the error term (van
Doorslaer et al. 2004).
In the literature on the CI, these issues have sometimes been seen as statistical problems. However,
as we have argued in the example from the previous section, distinguishing needs and non-needs variables
in (8) ultimately boils down to the normative judgment that differences in health care, due to differences
in needs, are ethically legitimate. In the same way demographic standardization in the health case
8Gravelle (2003) argued that the traditional method of indirect standardization suffers from omitted variables bias, since
it only includes the standardizing variables in (8). This problem is easily solved, however, by including all the explanatory
variables and following the procedure described in the text (see also Schokkaert and Van de Voorde 2004, 2009, and Fleurbaey
and Schokkaert 2009). This procedure is also followed in recent applied work on socioeconomic inequalities in health and
health care.
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implies that socioeconomic differences in health due to differences in demographics are not inequitable.
This suggests that one should broaden the approach and ask for each factor in (8) whether it leads to
legitimate or illegitimate differences. As a matter of fact, this immediately raises the question why we
should then keep focusing on socioeconomic inequalities only. We will continue that discussion in the
next section, where we will propose to start from recent developments in the social choice theory on fair
allocation and equality of opportunity. We will then also return to some of the empirical applications
that have been mentioned in this subsection.
3.2 Racial disparities in health care
While the literature on socioeconomic inequalities is dominated by European authors, in the US there
has been much interest for the measurement of racial disparities (inequities) in health care. This is again
a partial approach, focusing only on one possible dimension of inequity. The concentration index method
is obviously not applicable, since race is a categorical variable without a natural order. Still, as we will
see, the questions that have to be answered when measuring racial disparities are related to the issues
raised in the previous section. We will first discuss the principles and then briefly describe some empirical
applications.
As the literature on racial disparities focuses on health care, we will do the same in this section. A
similar approach could be developed to measure disparities in health, however. Moreover, the methods
described in this section can also be applied for measuring other disparities linked to a discrete variable,
e.g., gender.
3.2.1 Principles
For simplicity, focus on the case of two groups, Black and White. An immediate indicator of inequality
in the use of health care would be µW (hc) − µB(hc), which is simply the difference in mean health
care expenditures for Whites and Blacks. However, for the reasons described before, this difference does
not necessarily point to any inequity, e.g., if there are differences in needs between Whites and Blacks.
Obviously, a needs correction is necessary before we can talk about an inequitable “disparity”. Yet, as
illustrated by Table 1, health service utilization is determined by many other variables apart from race
and needs. The partial nature of the approach raises the question of how these other variables have to
be treated.
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Let us distinguish four sets of variables: race (Ri, a dummy variable taking the value 1 for Whites),
health care needs (hni), socioeconomic status (SESi) and preferences (Pi). The latter three can be
vectors of indicators. Socioeconomic status variables may include income, education, region, and so on.
Health care needs can be approximated by direct measures of health and by demographic variables such
as age and sex. The basic issue of how to measure inequitable disparity can then be most easily illustrated
for the case in which an additively separable function describes the link between these sets of variables9 :
hci = α+ βRi + γψ (SESi) + δχ (hni) + θν(Pi) + εi, (12)
where εi is a disturbance term.
A natural measure of racial disparity in health care seems to be the estimated parameter β̂, i.e., the
average difference in health care between Whites and Blacks after having corrected for all the variables
in (12). However, restricting ourselves to β̂ means that we do not only correct for the differences in
needs hni, but also for the differences in socioeconomic status. This is a debatable approach. Suppose
(realistically) that Blacks are overrepresented in lower SES groups and that SES also leads to differences
in health care (even after correcting for needs): should this indirect effect through SES not be taken into
account in measuring overall racial disparity?
The US Institute of Medicine (IOM) defines disparities in health care as “...racial or ethnic differences
in the quality of health care that are not due to access-related factors or clinical needs, preferences and
appropriateness of intervention” (Institute of Medicine 2002, p. 32). This definition gives an explicit list
of “legitimate” reasons for differences (needs and preferences), implying that the contribution of other
factors (such as SES) to health care differences is illegitimate and should be included when measuring
disparity. Implementing this definition requires constructing a counterfactual situation in which Blacks
and Whites have the same health status (and preferences) but differ in SES. This yields two possible
measures of disparity. The first takes the Black consumption of health care as reference and computes
dis = E(hci|R = 1, SES =W,hn = B,P = B)−E(hci | B) (13)
where E(hci|R = 1, SES = W,hn = B,P = B) is a shorthand expression for average health care in the
counterfactual situation of White race, the White distribution of SES, the Black distribution of health
9This is a slight extension of the linear eqs. (8) and (11), that were introduced in our discussion of the CI-approach. In
this case also, eq. (12) is to be interpreted as a reduced form.
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care needs and the Black distribution of preferences. The expression E(hci | B) stands for average health
care for the Black. The second measure, taking the White consumption as the reference, yields
dis∗ = E(hci |W )−E(hci|R = 0, SES = B,hn = W,P = W ) (14)
There are no obvious theoretical reasons to choose between these two definitions, although one might
claim that the former is perhaps a bit more politically relevant as it shows the difference between the Black
health care consumption and their hypothetical consumption if there were no inequity. The distinction
does not matter in the additively separable case, for which the two definitions coincide. In this case, racial
disparity can be computed easily as it only requires information about the means of the distributions of
the explanatory variables:
dis = dis∗ = β̂ + γ̂ (E (ψ (SESi) |W )−E (ψ (SESi) | B)) (15)
The interpretation is straightforward. Racial disparity is the sum of the “direct” effect of race β̂ and
the indirect effect that works through the difference in average SES (multiplied by the effect γ̂ of SES
on health care). This approach can easily be extended to the more general case where the coefficients in
(12) are different for Blacks and Whites:
hci = α+ βRi + (γ + µRi)ψ (SESi) + (δ + ηRi)χ (Ni) + (θ + τRi)ν(Pi) + εi, (16)
for which we get (applying as in (10) the Blinder-Oaxaca decomposition)
dis = β̂ + γ̂ (E (ψ (SESi) |W )−E (ψ (SESi) | B))
+ µ̂E (ψ (SESi) |W ) + ηˆE (χ (Ni) | B) + τˆE (ν(Pi) | B) .
The additional terms capture the fact that socioeconomic status, needs and preferences may have a
different effect on health care for the White and for the Black.
The calculation of racial disparities becomes much more tricky, however, as soon as the function
linking health care to race, socioeconomic status, needs and preferences is not additively separable.
Information about the means of the distributions is then no longer sufficient to compute the relevant
counterfactual situation. In fact, there are different possibilities to set up the counterfactual. Moreover,
the two approaches (leading to dis and dis∗) are no longer equivalent. Cook et al. (2009) have proposed
two interesting measures for this case. For the ease of exposition, we neglect the effect of preferences and
we assume that SES and hn are unidimensional (i.e., real numbers). The measure dis∗ in (14)10 can
10Cook et al. (2009) focus on the other case with black consumption as the reference. We have swapped the role of B
and W here, for convenience.
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then be written as
E (hci |W )−
∫ ∫
hc (B,SES, hn) f∗ (SES, hn) dSESdhn, (17)
with a fictitious distribution f∗ that has the same marginal for SES as the Black and the same marginal
for hn as the White. Different methods of calculating disparities boil down to different specifications of
f∗.
One method, the “rank and replace” method adjusts health status (needs) by ranking both the
sample of Blacks and that of Whites by the values of hn and then replacing the value of hn of each
Black individual with that of the correspondingly ranked White individual. Formally this means that one
formulates hn as a function of race and percentile, η(Ri, πi), where πi is the percentile of the individual
in the distribution of hn for his racial group. In order to calculate dis∗ one then replaces hni for every
Black by η(W,πi). Disparity can then be computed as
E (hci |W )−
∫ ∫
hc (B,SES, η(W,π)) f (SES, π | B) dSESdπ, (18)
which is equivalent to (17) with
f∗ (SES,hn) = f (SES,F (hn |W ) | B) f (hn |W ) ,
where F (hn |W ) is the conditional CDF of hn, i.e., is the solution π to the equation η(W,π) = hn.
The other method proposed in Cook et al. (2009) combines a rank and replace method with a
correction by propensity scores. The first step is the construction with propensity scores of the following
artificial distribution:
f (SES, hn |W )
f (SES | B)
f (SES |W )
= f (hn | SES,W ) f (SES | B) ,
which automatically gives the marginal distribution of the Black for SES. However, this first correction
is not sufficient as it does not yield the White marginal distribution of hn. Therefore, in a second step
the rank and replace method is applied, and one then computes disparity as
E (hci |W )−
∫
hc (B,SES, η(W,F0 (hn))) f (hn | SES,W ) f (SES | B) dSESdhn,
where F0 (hn) =
∫
F (hn | SES,W ) f (SES | B) dSES.
It is not obvious how to choose between these two approaches. We will see in the next subsection
that they may give similar results when applied to empirical data but this is not more than a convenient
answer. We discuss some deeper normative questions in the following section.
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At a more general level, the partial approach to measuring racial disparities raises similar questions
as the ones we formulated already with respect to the use of the concentration index. First, why only focus
on racial disparities? If racial differences mediated by socioeconomic differences are ethically illegitimate,
then surely the same must be true for socioeconomic differences in health care use themselves, again of
course after correcting for differences in needs. In this respect, Kawachi et al. (2005) argue that “race”
and “class” should be seen as separate constructs and that an adequate measurement of inequity should
explicitly analyze their independent and interactive effects. They emphasize that making race a highly
visible feature of economic policy has the consequence (in their political analysis even the goal) of hiding
or disguising class differences. As will become clear later on, we agree that one should take a broad view
of (in)equity, integrating different dimensions. Even in such a broad approach, however, it can make
sense to focus on the specific effects of one indicator, e.g., to focus on racial disparities. The question
then remains how to integrate such a partial indicator in the overall picture. A priori, it is not impossible
that policy measures lowering racial disparities lead to an increase of the overall inequity of the system.
Second, and related to the first question: why concentrate on the differences in the means? If one
is exclusively interested in the overall health care disparity between two well-defined groups such a focus
on the difference in the means seems natural. However, in a broader perspective, it can hide substantial
differences in the degree of inequitable treatment within each of the groups. The same average difference
can follow from an almost uniform difference between Blacks and Whites in all regions of a country
and across socioeconomic positions, but it may also be the case that some groups of Blacks are treated
reasonably well, while for other groups the situation is extremely bad. It seems worthwhile to develop a
richer approach that is able to accommodate such within-group inequalities.
3.2.2 Empirical applications
The overall message of the extensive literature on racial and other health disparities in the US is clear.
A detailed overview of the results, including an extensive list of references, can be found in the yearly
National Healthcare Disparities Report (see, e.g., Agency for Healthcare Research and Quality 2009).
Racial disparities do exist and they are to the disadvantage of minority groups such as the Blacks and the
Latinos. Rather than giving a necessarily incomplete overview of that literature, we will focus as before
on some important methodological developments and questions.
First, it is essential to see if the different methods presented in the previous subsection indeed lead
to different results. Some representative results from Cook et al. (2009) for Black-White disparities
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in total medical expenditures (2003-2004) and from Cook et al. (2010) for Black-White disparities in
mental health care (2002-2006) are summarized in Table 3. It is clear that the measured disparity does
not simply equal the unadjusted difference and that the adjustment method does matter. Comparing
the results for the first two rows shows that the unadjusted difference in total medical expenditures is
larger than the coefficient of race in a linear model: this is because there is a negative correlation between
SES and total medical expenditures. The opposite is true for mental health expenditures. Including the
indirect effect of SES through either the rank-and-replace method or the refined propensity score method
has a strong effect on measured disparities. In all cases racial disparities as defined before, i.e., including
the indirect effect of SES, are larger than the unadjusted difference.
Second, the empirical results show how important it is to go beyond simple linear models for the
explanation of health care expenditures. This does not only have an effect on the measured disparity
(compare the two last rows in Table 3 with the other rows), it also gives a richer picture of reality and
makes it possible to derive more convincing policy conclusions. As an example, Cook et al. (2010) use a
two-part generalized linear model to explain mental health expenditures and find that there are important
Black-White disparities in reaching the first mental health visit and filling the first prescription, while
there are no Black-White disparities among those using mental health care services.11 This points out
that discrimination is probably less important than barriers to entry – and suggests that policy measures
should focus on the latter. Such differentiated conclusions can only be obtained when one estimates a
rich explanatory model, which also means of course that one needs disparity measures that can be used
with such a non-linear model. Remember that for exactly the same reason we have been critical in section
3.1.3 about the use of linear decompositions in the concentration index approach.
Third, as soon as we want to adjust differences in health care expenditures for differences in needs and
preferences and we want to include at the same time the indirect effect of socioeconomic status, it is evident
that the results will depend on the quality of the information on needs, preferences and socioeconomic
status. Cook et al. (2009) have a rich dataset with detailed information on medical conditions and
on different dimensions of socioeconomic status (including education, income, region, the fact of being
insured) and they test how robust their conclusions are when some of this information is not used. Perhaps
not surprisingly, it turns out that the omission of the medical conditions has a strong (negative) effect
on the calculation of racial disparities, while the use of imperfect information on socioeconomic status is
less harmful. Demographic variables (such as age and gender) and self reported health are definitely not
11The results for the Latinos are different - see Cook et al. (2010).
23
sufficient for an adequate needs correction. Note, moreover, that using demographic variables like age
and gender as needs indicators, makes it difficult to analyse gender or age disparities. If a given gender or
age group is discriminated against by the health care system, it will be impossible to identify this effect
in a reduced model, as both this potential discrimination and the needs differences will be captured by
the same coefficients.
Table 3. Black-White disparities in health care and mental health care
Total medical expenditures Mental health expenditures
(2003-2004) (2002-2006)
Unadjusted difference $1082 $57
Full adjustment (coefficient in linear model) $489 $96
Oaxaca-Blinder decomposition $913 na
Rank and replace $1407 $83
Propensity score with rank and replace $1454 $111
Source: Cook et al. (2009), Cook et al. (2010)
Fourth, the missing variable in almost all of the empirical work is preferences. As mentioned before,
in the definition of health care disparities by the US Institute of Medicine, preferences are explicitly
mentioned as a legitimate reason for health care differences. In empirical work, however, such preference
differences are impossible to identify if one does not have direct preference indicators. In general the
effect of the variable “race” will therefore not only represent direct illegitimate health care disparities,
but will at the same time also capture preference differences. How important are these? Ayanian et
al. (1999) conducted personal interviews to collect direct information on preferences with respect to
renal transplantation. They report that Black patients were less likely than White patients to want a
transplant. However, these preference differences explain only a small fraction of the racial differences
in access to transplantation. Other authors have raised a series of critical questions with respect to the
interpretation of what might look like preference differences (Ashton et al. 2003, Armstrong et al. 2006).
They point out that different attitudes can also reflect differences in communication skills and a possible
lack of concordance of the communication style of the provider with the expectations of the patients, can
reflect differences in trust in the system, or the lack of adaptation of supply side characteristics to cultural
differences – some cultural preferences (those of the White middle class) are better accommodated than
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others, because there is a greater willingness to accommodate them. In all these cases, what seem to
be preference differences are ultimately shaped by the practices of the health care system itself. The
treatment of preferences raises tricky issues, which are also important from a philosophical point of view.
We will discuss them further in section 4.2.
4 A more general approach? Equality of opportunity in health
and health care
In the previous section we have reviewed partial measures of inequity focusing on the influence of one
specific individual or group characteristic (income, socioeconomic status, race) on health or on health
care. We have raised the point that it is important – but not straightforward – to integrate these
partial approaches in a broader view on the measurement of inequity. This could also help to strengthen
the links between the philosophical debate on equity and the formal approaches in the applied health
economic literature. In this section we propose to relate these issues to similar considerations that have
recently emerged in the subfield of normative economics that deals with the concept of equal opportunities.
The connection is quite direct because the theory of equal opportunities also revolves around the goal
of compensating (or neutralizing) the influence of certain characteristics (such as social background or
innate talent) on a relevant outcome, while disregarding the inequalities generated by other variables
(such as effort or preferences). The core of the theory is about the structure of this partial compensation
problem and can be applied to many different contexts, depending on how the boundary is drawn between
the variables to be compensated and the other variables. The insights obtained in this field may therefore
be helpful for the study of inequalities in health and health care (see, e.g., the editorial of Rosa Dias and
Jones 2007). Indeed, the number of empirical applications of the framework is now rapidly growing, both
inside and outside the health context.
We first introduce the theory of equal opportunities and examine its application to health and health
care, making connections with the partial approaches described in the previous section. In the second
subsection we discuss the problem of where to draw the line between “legitimate” and “illegitimate”
reasons for differences in health and health care, i.e., between variables for which no compensation is
needed and variables for which compensation is necessary. We illustrate this somewhat philosophical
discussion for the specific case of lifestyle differences, which will confront us again with the problem of
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how to interpret preferences. Finally, we give an overview of the most important empirical applications
of the approach in the domain of health and health care.
4.1 Equality of opportunity and fairness in health and health care
In normative economics, the idea of equalizing opportunities has generated a literature on how to deal
with the distinction between legitimate and illegitimate inequalities.12 Assume that among the different
factors leading to inequalities among individuals, some do not lead to illegitimate inequalities, while
the others do. The usual motivation for such a partitioning of factors, in the context of equalizing
opportunities, relates to personal responsibility. For instance, the individual’s social background will
typically be considered a source of illegitimate inequality, while the individual’s effort may be considered
a source of legitimate inequality. Throughout this subsection we will ignore the philosophical debate
about the partition, however, and we will focus on the formal structure of the compensation problem.
The broader debate will be taken up in the second subsection.
It is useful to set the stage with the description of the approach proposed by Roemer (1993, 1998,
2002), the most popular in applied work in health economics. Suppose that a certain variable of individual
success or advantage, denoted yi, is determined by a vector of illegitimate factors of inequality called
“circumstances” and denoted ci and a vector of legitimate factors called “effort” and denoted ei, via
some function y. This function does not only incorporate the technology of production of yi but also the
prevailing institutions that organize redistribution across individuals with different characteristics:
yi = y (ci, ei) . (19)
In Roemer’s terminology, individuals with the same circumstances are defined as being of the same type.
Roemer then claims that equality of opportunity requires that individuals at the same level of effort
should attain the same level of advantage. Other things equal, at any given effort level e˜, the social
objective could then be to maximize the advantage of the individual that is worst-off, i.e., that has the
lowest level of advantage13 :
maxmin
c
y(c, e˜)
12A survey of the literature has been made by Fleurbaey and Maniquet (2011) and comprehensive monographs have been
written by Roemer (1998) and by Fleurbaey (2008).
13This maximin-criterion is the natural extension of egalitarianism if one is also concerned about efficiency. Indeed, it
implies that inequalities are only acceptable if they are to the advantage of the worst-off in society.
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This criterion is not complete, as one still has to aggregate over the different effort levels. Given that
differences due to effort are not illegitimate from an ethical point of view, Roemer suggests that a natural
aggregation method is to take simply the sum (or the mean) over the outcomes at different effort levels.
This yields the following social objective:
max
∫
e
min
c
y(c, e)f(e)de (20)
where f(e) is the density function of effort in society.
Until now we assumed that “effort” can be measured and compared between types unambiguously.
This is not always evident, however. Already in an early stage of the development of his theory, Roemer
(1993) used a health example to illustrate the problem. Suppose the outcome is health, there are two
types (blue and white-collar workers) and effort is given by the number of cigarettes smoked. If blue-
collar workers as a group smoke more on average, it is debatable to hold individual blue-collar workers
responsible for their higher level of smoking, which is ultimately a characteristic of their type. Roemer
therefore proposes to define effort directly as the rank (or percentile) of individual i in the distribution
of cigarettes smoked for his own type. If there is a monotonic relationship between health and number
of cigarettes smoked, the rank of individual i in the distribution for his type of cigarettes smoked will be
the same as his rank in the distribution of health for his type. We can then rewrite (20) as
max
∫
π
min
c
y(ci, π)dπ (21)
where πi is the percentile of the individual i in the conditional distribution of outcome for his type
F (y | c).
While the Roemer approach has become popular in applied work, it is only one among several possible
approaches. It makes specific assumptions that may not always be attractive, and the literature contains
a number of interesting alternatives. We will therefore first introduce a more general formal framework
for measuring the unfairness due to illegitimate inequalities. In this more general framework, the Roemer
approach will be one special case. We will then show how the theory of selective (or responsibility-
sensitive) egalitarianism can be applied to measuring inequity in health and health care. Finally we
discuss how the concentration index and the measurement of racial disparities can be reinterpreted within
this framework.
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4.1.1 The formal framework of selective egalitarianism
In order to link our discussion more closely to the existing literature, let us briefly introduce the general
concepts before examining how they can be applied to health.14 A natural starting point is to depart
from the measurement of inequalities in “total advantage” yi and to construct a “partial” measure of the
advantage of individual i in a way consistent with the idea that what is due to ei does not matter for
measuring inequalities and that only differences in ci lead to illegitimate inequalities. An obvious solution
consists in focusing on the expected value of the outcome given a certain value of ci, i.e., E (y | ci) . For
individual i, the value of E (y | ci) can be considered as a measure of the part of his personal advantage
yi that is linked to ci. One can then apply any suitable inequality index to the distribution of E (y | ci)
over the population. Let us call this the “inequality of means” approach.15
This natural solution has a substantial shortcoming, however. Remember that the basic social
objective in this approach is the elimination of illegitimate inequalities in individual advantage yi, as
determined by (19), where illegitimate inequalities are those linked to ci. The goal of eliminating such
inequalities is captured by the “compensation principle”, according to which between individuals with
identical ei, priority should be given to the worse-off.
16 Equality of E (y | ci) across individuals (or,
equivalently, across types formed by different values of ci) is compatible with arbitrarily large inequalities
between individuals having the same e characteristics. The “inequality of means” approach therefore does
not satisfy the compensation principle. There is an easy graphical way to see this. When all individuals
have equal access to the same range of values of ei, and if ci is a fixed characteristic of individual i,
one may consider that the whole graph of y (ci, ·) represents the opportunities offered to individual i.
Equalizing E (y | ci) then corresponds to equalizing the areas below the graphs y (ci, ·) , as in Figure 2a,
while the full elimination of illegitimate inequalities would require that all the graphs of y (ci, ·) should
be equal, as in Figure 2b.
A remedy to this problem is the following. For every individual i, consider the subpopulation of
individuals having the same ei as i, and compute the equally-distributed equivalent of the distribution of
14 In the paradigmatic case from the literature, y could refer to income (or welfare), c would be natural talent or socioe-
conomic status, e could stand for effort.
15Some authors (e.g., Lefranc et al. 2009) have proposed to analyse the degree of inequality of opportunity in terms of
more general characteristics of the conditional distributions F (y | ci).We will return to this approach in our discussion of
empirical applications (section 4.3). In this section we focus on the derivation of specific inequality measures.
16 In Roemer’s approach, absolute priority is given to the worst-off, but less extreme degrees of priority can be considered.
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Figure 2: Equalizing opportunities
yi in every subgroup formed by individuals with the same ei : EDE (y | ei) .
17 The value of EDE (y | ei)
does not measure the partial advantage that i gains from his own ci, but it measures what yi would be if
the illegitimate inequalities in the subgroup sharing ei were eliminated. Taking the average (or the sum)
of these quantities for the different values of ei yields a sensible social welfare objective. Let us call this
the “average EDE” approach. The Roemer criterion, as defined in (20), is one member of this family
with an inequality aversion equal to infinity, such that EDE (y | ei) = minc y(c, ei).
Although this approach does not deliver an individual measure of partial advantage, an interesting
index of illegitimate inequalities can be derived by computing the fraction (for a relative index) or the
per capita amount (for an absolute index) of total y over the population that would be lost (or, stated
alternatively, could be “saved”) if every individual’s yi were replaced by EDE (y | ei) . Such an index is
equal to zero only if yi is equal to EDE (y | ei) for every i, which is obtained only when y is equalized
within every subpopulation sharing the same value of e, as requested by the compensation principle.
There is a whole family of such measures, with each member of the family corresponding to a specific
way of measuring EDE (y | ei), and in particular a specific degree of inequality aversion.18
The measures we have considered until now have one important, questionable feature in common. To
see this, consider the special case in which there is only one value of c in the population, so that there is
no illegitimate source of inequality. Everyone then shares the same E (y | ci) , and EDE (y | ei) coincides
17Recall that the equally-distributed equivalent is the value of individual outcome such that a perfectly equal distribution
in which everyone enjoys this value of outcome is considered as equally good from the point of view of social welfare as the
contemplated distribution. Under strict inequality aversion, the equally-distributed equivalent is strictly below the mean of
the distribution whenever there are inequalities.
18 It is also obviously possible to simply compute an inequality index for every subgroup sharing the same value of e, and
then add up the indices over the whole population. Such an approach, however, is harder to relate to a sensible notion of
social welfare.
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with yi for every i, so that the average value of EDE (y | ei) over the individuals is the same as E (y | ci) .
In other words, the two approaches introduced here (inequality of means and average EDE) merge and
advocate focusing on E (y | ci) . This means that in this particular context, social welfare boils down to
the sum or the average of yi over the whole population. At first sight this is not unreasonable. After all,
maximizing the sum or average is tantamount to applying a social criterion with no aversion to inequality,
which seems well in line with the idea that inequalities do not matter when they come from e. This was
also the intuition behind Roemer’s social objective function in (20). However, most theories of equality of
opportunities advocate a different sort of policy for this special situation in which there is only one value
of c in the population. They recommend a laisser-faire policy in which no particular transfers are made
across individuals having different values of e. Indeed, what reason would there be to intervene if there is
no illegitimate source of inequality? If maximizing the sum or average of y over the population required
massive redistribution in favor of individuals whose value of e increases their marginal productivity of y
with respect to resources, there would be a serious clash with this liberal recommendation of no transfer.
This discussion provides an important insight. The compensation principle is fully satisfied when
the graphs of y (ci, ·) are equalized across individuals (or types), but is silent about the shape of the
graph y (ci, ·) . It is therefore possible to satisfy the compensation principle in the so-called “utilitarian”
way that seeks to maximize the area below the graph of y (ci, ·) , or in the “liberal” way that seeks to
make y (ci, ·) correspond to the laisser-faire policy, or in many other ways. The theory of equality of
opportunity is not complete until the compensation principle is supplemented by a reward principle that
tells how advantage should be apportioned to effort, i.e., that specifies the desirable shape of the graph
y (ci, ·) . This also bears on the idea of measuring advantage in a partial way so as to focus on what is
due to ci. Such a measure necessarily reflects a particular reward principle, and one must therefore be
careful to choose a measure that is consistent with the reward principle one believes in. As the reward
principle underlying a particular measure is often implicit and hidden in the structure of the measure, it
is a necessary and important preliminary step to check what it is before adopting a measure. This can
be done, as in the previous paragraphs, by looking at what happens in absence of inequalities in c.
Before turning to the measures that are in line with the liberal reward principle, let us introduce
another important observation made by the theory of equal opportunity. The compensation principle and
the reward principle, whatever the latter is, tend to clash in the sense that a measure that satisfies the
compensation principle is typically less satisfactory with respect to the reward principle, and vice versa.
This point can be illustrated with the two measures introduced before. When one measures inequalities
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in E (y | ci) , one is totally indifferent to modifications of the distribution of y in a subgroup of individuals
with the same c, provided that the sum of y remains unchanged in this subgroup. This very well reflects
the “utilitarian” reward principle stipulating that for individuals with the same c, one should have no
inequality aversion and be interested only in the sum or the mean. However, as emphasized before, this
“inequality of means” approach does not satisfy the compensation principle. In contrast, the measure
that is based on EDE (y | ei) can be affected by such redistributions of y within a subgroup of individuals
with the same c, because the values of EDE (y | ei) for various values of ei will then typically be altered.
This second measure is indifferent to such redistributions only when all individuals share the same c. The
“average EDE” measures, satisfying the compensation principle, are therefore less strict on the utilitarian
reward principle.
This tension between compensation and reward can be illustrated also by measures that are based
on the liberal variant of the reward principle. Such a “liberal” view about reward requires a richer
framework in which the transfers to which individuals are submitted are explicitly distinguished in the
outcome function. Letting ti denote the transfer to which individual i is submitted, (19) is refined into:
yi = y (ti, ci, ei) . (22)
This new function y only reflects the technology of production of yi, and no longer the transfer policy
which is an explicit argument of it. The liberal reward principle then stipulates that, among individuals
with the same ci, priority should be given to those with a lower ti (independently of their ei). This implies
that the transfers are ideally null in the hypothetical case in which there is only one value of c.
Again, in this new framework there is a natural solution, which consists in fixing a reference value for
ei, e˜, and considering that illegitimate inequalities are those that arise for the values of y (ti, ci, e˜) . One
can then simply focus on the distribution of these values instead of the distribution of yi. Each individual
i is treated as if ei = e˜, ignoring the part of yi that comes from a discrepancy between ei and e˜. This
approach is called “conditional equality” in the literature, in reference to the fact that it seeks equality
conditionally on individuals adopting e˜. Note that equalizing the values of y (ti, ci, e˜) across individuals
with identical c implies giving them equivalent t, as requested by the liberal principle of reward. But this
approach fails the compensation principle whenever it may happen that there are two individuals i and
j with identical ei and such that yi < yj , while y (ti, ci, e˜) > y (tj , cj , e˜).19 Compensation is guaranteed
19Note that conditional equality does satisfy the compensation principle if the function y(.) takes a specific form, e.g., if
it is separable such that yi = f (g(ti, ci), ei) . The worse off in f (g(ti, ci), e˜) are the worse off in g(ti, ci), and therefore the
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only for those with ei = e˜.
The compensation principle is satisfied by the dual approach which fixes a reference value for ci, c˜,
and focuses on the inequalities in t∗i across individuals, where t
∗
i is the solution to the equation
yi = y (t
∗
i , c˜, ei) . (23)
An intuitive understanding of this approach can be obtained by looking at what happens when equality
of t∗i across individuals is achieved. One then has a situation that is equivalent to a situation in which
differences in yi are only due to ei, because yi = y (t∗, c˜, ei) for a given t∗. These inequalities are thus
legitimate. This approach is therefore called “egalitarian-equivalence” because it seeks equivalence with
an egalitarian situation. The cost of satisfying the compensation principle is that it may happen that
inequalities in t∗i may sometimes be the opposite of inequalities in ti for some individuals with identical
ci, implying a failure of the liberal principle of reward for such individuals. Liberal reward is guaranteed
only for those with ci = c˜.
20
Table 4. Variants of responsibility-sensitive egalitarianism
Utilitarian Liberal
Compensation principle satisfied Average EDE21 Egalitarian-equivalence
EDE(y | ei) t
∗
i s.t. yi = y(t
∗
i , c˜, ei)
Reward principle satisfied Inequality of means Conditional equality
E(y | ci) y(ti, ci,e˜)
In conclusion, within the literature on equality of opportunity a number of approaches have been put
forward that aim at defining a partial measure of the advantage of individual i. “Illegitimate” inequalities
can then be measured as inequality in these partial indicators. An overview is given in Table 4. Two
insights have been highlighted. First, in addition to the compensation principle, each of the approaches
also takes a stance with respect to the reward issue, i.e., the definition of acceptable inequalities. This
cannot be ignored even if one only wants to measure illegitimate inequalities. Second, there is a tension
between the compensation and reward principles. This tension and the multiplicity of possible reward
principles create a variety of solutions. The four that have been introduced here (see Table 4) provide a
worse off in yi for any given ei.
20Again, the liberal reward principle will be satisfied if yi = f (g(ti, ci), ei) . Equation (23) is then equivalent to g(ti, ci) =
g
(
t∗
i
, c˜
)
and for any given ci, inequalities in ti are mimicked by inequalities in t
∗
i
.
21 In this family of measures, overall inequality is not simply the inequality in the values of EDE(y | ei).
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good summary of the main insights. The choice between these different measures will necessarily depend
on the attractiveness of the compensation principle and of the different reward principles in the specific
case to be analysed.
An important problem is created by configurations in which c and e are not independently distributed
and c is suspected of causally influencing e, as in Roemer’s (1993) smoking example described earlier.
In such cases, it seems that for different c the individuals do not have the same access to various values
of e and that the graph of y (ci, ·) no longer depicts individual i’s opportunities. A simple theoretical
solution to this difficulty is to assume that there is a latent variable of effort e∗ that is independent of c
and such that all individuals have equal access to it. The value of e is a function of c and of this latent
variable e∗. One can thus write yi as a function of ci and e∗i and proceed. In the special case in which y is
increasing in e∗, for any given c, a rescaling of e∗ can render the conditional distribution of e∗ given any
c uniform over the interval [0, 1]. After such rescaling, the graph of y∗ (ci, ·) corresponds to the inverse
of the cumulative distribution function of y given c. As we have seen, in a similar vein, Roemer (1993
1998) proposes to measure effort e∗i directly as the rank (or percentile) of i in the distribution of y given
c. It follows from our discussion that such measurement convention is innocuous if y can be expected to
be increasing in e∗ and if the measure of inequality that is constructed on this basis is not sensitive to
rescalings of e∗. The latter property holds for the four measures introduced here. The former property,
however, is ultimately a statement about facts, that does not necessarily hold in all specific situations.
Note that the correlation between c and e does not necessarily imply that the inequalities due
to e are partly illegitimate. For theories that ascribe responsibility for preferences, it is natural that
preferences are linked to circumstances (bodily characteristics influence the taste for activities depending
on such characteristics), but this fact does not detract from the value of respecting preferences and the
choices such preferences motivate. It may also happen that e is coincidentally correlated with c without
there being a causal impact of c on e.22 In such a situation, the “inequality of means” approach is not
appropriate because the value of E (y | ci) is influenced by the specific distribution of e conditionally on
ci. Standardizing the computation of the expected value by taking the same distribution of e for all values
of ci is the natural solution to this problem. The “average EDE” approach, in contrast, is not affected
because the fact that the computation of EDE (y | ei) involves a different composition of c for different
22The literature on equal opportunity often presumes causal influence whenever c and e are correlated. Of course, one
may interpret a significant correlation between c and e as an indication that they both are linked to the same underlying
variables. As we will see within the health context, the ethical implications of this situation may differ from case to case.
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values of ei does not matter, the c group to which an individual belongs being essentially an irrelevant
piece of information for this approach. Conditional equality and egalitarian-equivalence are also immune
to the problem, the former because it ignores ei (except insofar as ti depends on it), the latter because
it refers to a hypothetical situation in which everyone has the same c˜.
4.1.2 Application to health and health care
The application to health and health care requires a careful reinterpretation of the general framework.
Two issues are especially important. First, as was already clear from our discussion of the concentration
index and of racial disparities, correlations between the different variables in e and c will be ubiquitous
and their interpretation is essential. When c and e are not independently distributed, one must decide
whether one is interested in the inequalities generated by c only or in the inequalities generated by c
directly and indirectly via its influence on (or correlation with) e. Second, a careful reconsideration of the
reward principle is needed. Indeed, utilitarian and liberal reward principles are conceived for well-being.
In the case of health or health care, there is a special ideal of a good relationship between health care and
health needs which does not correspond to either principle and calls for a generalization that we explain
below. It will turn out that the compensation principle is strongly linked to the concept of horizontal
equity, while different reward principles capture different ideas about vertical equity.
We examine inequalities in health care and in health in turn. As a matter of fact, the intricate link
between health care and health induces interesting connections between the two.
Health care The partial approaches to inequity in health care, that have been dominating in the
literature until now, focus on the inequalities which are due to the specific influence of a particular
socio-demographic characteristic such as gender, race, or socioeconomic status. From a more general
perspective one may be interested in all inequalities in health care consumption that are not explained
by differences in health needs. In this application the “effort” variables in e are those variables that do not
lead to illegitimate inequalities in health care, while inequalities due to circumstances c are ethically ob-
jectionable. Therefore, in the partial approaches, the c variable measures the relevant socio-demographic
characteristic (e.g., gender or race) and e captures all the rest. In the more general perspective, the
e variable measures needs and c is all the rest. There has been a debate about whether differences in
preferences and/or information trigger legitimate inequalities in health care, i.e., whether the variable of
interest is health care use or access to health care. The various positions in this debate can be accommo-
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dated in the framework discussed here by moving the cut between c and e. Once a particular function of
health care is written in the form y(c, e), in principle it is possible to apply the different measures that
are proposed in the theory. The correlation between c and e is an essential consideration in this context,
however, because health needs, which belong to e here, can be expected to be influenced by c.
When one constructs a partial indicator (i.e., the inequity due to one c variable, e.g., race), one may
be interested not just in the direct effects of that variable but also in the indirect effects via another
variable (e.g., socioeconomic status). We have seen that this idea plays an essential role in the definition
of racial disparities. In this case, one could in principle write down socioeconomic status as a function
of race and other variables, and then distribute the influence of status in the y function between c (race)
and e (the rest) accordingly. This decomposition of influences will often be impossible in practice due
to data limitations or even deeper limitations in understanding the relevant causal mechanisms. But one
can always write a function of statistical dependence, with status = f(race, π), where π is the percentile
of the individual in the conditional distribution of status given his race. If status is a discrete variable
with few categories, there may remain some arbitrariness in the allocation of particular values of π to the
different individuals.
To understand the different dimensions of the problem and make them more specific, it is useful
to further develop the health care function (which corresponds to the advantage function (22) in this
setting):
y(ti, ci, ei) = hci = hc(hn(SESi, di, P
1
i ), SESi, di, P
2
i ) (24)
Here hn stands as before for “health needs”, determined by a vector SES of socioeconomic variables
(including economic status, race and region), a vector d of demographic variables (such as age and
gender) and a vector P 1 of preference variables influencing lifestyle. Health care is also influenced by
the vector P 2 capturing differences in treatment preferences. Eq. (24) makes it possible to explicitly
distinguish two effects: the indirect effect of SES and d on health care through their effect on health care
needs, and the direct effect, pointing to differential treatment (or discrimination) if needs are identical.23
Suppose now that we follow the literature on socioeconomic inequalities and take c = SES and
e = (d, P 1, P 2). In this interpretation, the compensation principle would impose that health care be
equal for individuals with the same value of e, i.e., the same demographic and preference variables.
This is not attractive, as it would mean that we disregard the effect of SES on health care needs. A
23 In this sense, eq. (24) is a parsimonious way of writing a simple stylized structural model. Of course, in applied work,
one will usually need a more elaborate specification (as in Fleurbaey and Schokkaert 2009).
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better approach is to take c = SES and e = (hn, d, P 2). This obviously implies that e, and more
specifically hn, and c are correlated and therefore rules out the “inequality of means” approach without
proper standardization.24 For the other measures the correlation does not raise any problem. Focusing
on socioeconomic inequalities, i.e., taking c = SES, is only one possibility, however, and other ethical
approaches can be accommodated by a different partitioning of the variables in (24) in c and e. One
could take the position that differences in treatment are legitimate if they reflect differences in needs
following from differences in lifestyle preferences P 1. This would mean that “legitimate” needs have to
redefined. Or one could also be concerned about discrimination in health care provision related to d (e.g.,
age and gender), implying that c = (SES, d) and e = (hn, P 2). To focus our exposition, we will develop
the analysis for the latter case. Our discussion can easily be adapted for the other ethical choices.
Some remarks can be made concerning the interpretation of (24). First, there may be correlation
between c and the preference variables: whether this is seen as problematic or not, will depend on
the position taken with respect to the boundary between legitimate and illegitimate variables. Second,
distinguishing between the direct effect of SES on health care and its indirect effect through health
care needs imposes heavy requirements on the data. Things are even more difficult if we include the
demographic variables in c, since we most often will need d in the empirical model as a proxy of health
care needs.
With e = (hn, P 2), the compensation principle implies that health care should be the same for
individuals with the same health care needs and the same treatment preferences. It is immediately clear
that this is a direct translation of the principle of horizontal equity. If one follows the dominant approach in
the literature and focuses on horizontal inequity, measures that do not satisfy the compensation principle
are therefore not very attractive in this setting. What about the reward principles? As described before,
the best way of thinking about reward is to consider individuals within the same group of circumstances
c = (SES, d). These individuals may differ in health care needs and treatment preferences: allocating
health care to such individuals is immediately related to vertical equity. It is obvious that vertical equity
should play a role in evaluating different situations: indeed, horizontal equity would be achieved if all
individuals receive the same level of health care regardless of their health care needs (Sutton 2002), and
this is clearly not equitable. In fact, it has been emphasized in the literature that it is not possible to
24Remember that this rejection of the simple “inequality of means” approach was the starting point for the formulation
of more complex measures of racial disparity. We will return to this application in the next subsection, but here we will
remain at a more general level.
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examine the extent to which the horizontal equity principle is violated without simultaneously specifying
a vertical equity norm (see, e.g., O’Donnell et al. 2008). This is analogous to the insight from the
literature on equality of opportunity that each measure of illegitimate inequality implies the specification
of a reward principle. The reward principles from the equality of opportunity literature do not capture
well the idea of vertical equity, however. Utilitarian reward focuses on the average amount of health
care per group of circumstances c = (SES, d). Taking a redistribution of health care within such a
group as a matter of social indifference is almost like denying the relevance of vertical equity, i.e., of
apportioning health care to health needs and preferences. The average amount of health care in a group
of circumstances is a poor basis for the evaluation of unfairness at the individual level, even if it might be
considered acceptable at the level of comparing circumstance groups themselves. Similarly, liberal reward
is problematic because it requires identifying a “transfer” variable contributing to the outcome variable.
Health care itself can be viewed as a transfer of resources, but it would make little sense to advocate that
everyone should receive the same amount of health care within a group of circumstances. Again, health
needs and preferences justify specific amounts of health care.
The fact that health care is itself a policy variable makes it difficult to derive an optimal form of the
health care function on the basis of observable empirical evidence. The normatively ideal way in which
health care should respond to health needs is linked to the available medical technology and the available
resources. Let us posit that within a group of circumstances, there is a given ideal amount of health care,
for every member of this group, that depends on health needs and treatment preferences:
hc∗(hni, P
2
i ;SESi, di).
It makes sense to consider that this ideal should not depend on socioeconomic status, but it may perhaps
depend on demographic variables, e.g., if patients of different ages are legitimately given different degrees
of priority (which does not prevent the analyst to seek further differences due to discrimination). We will
therefore write it hc∗(hni, P
2
i ; di) from now on. The advantage of individual i can then be defined as the
gap between what i receives and the ideal amount:
∆i = hci − hc
∗(hni, P
2
i ; di). (25)
and illegitimate inequality can be measured as the inequality in these individual advantage measures.
The difficulty that remains is to define hc∗(hni, P
2
i ; di).Medical information about the best treatment
for patients with different needs can be helpful to specify this function, but since hc∗(.) also has to
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capture the availability of resources, such medical information is not sufficient. Some useful approaches
can be derived from observable data. Suppose first that di should actually play no role in the function
hc∗(hni, P
2
i ; di). One can then hope that departures from the ideal even out over the population so that
one can define the optimal amount of health care as the average quantity of health care received by
individuals with the same needs and preferences e =
(
hni, P 2i
)
. If one denotes this set of individuals by
Ne and their number by ne, one obtains:
hc∗(hni, P
2
i ) = hc
AV (hni, P
2
i ) ≡
1
ne
∑
i∈Ne
hci. (26)
This is the assumption that is commonly made in the literature on socioeconomic inequity in health
care delivery, formulated as: “On average, the system gets it right” (Van Doorslaer et al. 2000 – see
also O’Donnell et al. 2008).25 When di does play a role in hc∗(hni, P 2i ; di), one cannot take the average
amount of health care given to a group (hni, P
2
i , di) as a proxy for the ideal, because discrimination would
also influence this average amount. There seems to be no simple statistical way to separate the normal
influence of di on hci from an abnormal influence linked to discrimination.
Another possibility is to pick a reference value for c,
(
S˜ES, d˜
)
, and consider that the optimal amount
is what individuals with such characteristics receive
hc∗(hni, P
2
i ) = hc
REF (hni, P
2
i ) ≡ hc(hni, S˜ES, d˜, P
2
i ). (27)
This approach makes much sense if one believes that different socioeconomic groups are treated differently
and that the treatment given to one specific group (e.g., the rich or the White) is close to the “optimal”
treatment.
Fleurbaey and Schokkaert (2009) have proposed two measures that can be applied to health care
as well as to health and are inspired by conditional equality and egalitarian-equivalence (the two liberal
criteria introduced in the previous subsection). The measure related to egalitarian-equivalence is the
“fairness gap”, which in the case of health care and under the assumptions retained here about the c, e
classification, is written as
hci − hc
(
hni, S˜ES, d˜, P
2
i
)
, (28)
the general formula being yi−y(c˜, ei). This formula corresponds to (25) with the “reference” specification
(27). Note that the interpretation in terms of vertical equity suggests an interesting way to think about
25A refinement to this approach has been proposed by Sutton (2002). We will discuss his approach in the next subsection.
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the choice of the reference values (S˜ES, d˜), a choice which is largely left open in the theory of selective
egalitarianism.
The similarity with egalitarian-equivalence comes from the presence of a reference c˜ in the formula,
and equality of the expressions (28) across individuals implies that individuals with the same ei =
(hni, P
2
i ) necessarily have the same yi = hci, in conformity with the compensation principle. Inequality
in (28) is then an acceptable measure of horizontal inequity. As far as the implications of the reward
principle is concerned, imagine a situation in which all individuals share the same c and this value is
retained as the reference c˜. Then the fairness gap is null for all individuals, no matter what the y
function is. However, if one looks at an ordinary situation with a variety of values of c in the population,
and examines how to improve the situation of a particular group sharing the same c, one sees that this
can be done in a specific way that is not neutral with respect to e. To illustrate this point, suppose that
y(c, e) = α+ βc+ γe+ δce, in which all the symbols represent real numbers. One then has
yi − y (c˜, ei) = β (ci − c˜) + δ (ci − c˜) ei,
which implies that, in order to reduce inequalities, one should in priority help those with a high ei in
subgroups with ci < c˜ (i.e., the unhealthy poor) and those with a low ei in subgroups with ci > c˜ (i.e., the
healthy rich). This is easy to understand in the light of the interpretation of y∗(c˜, e) = α+ βc˜+ γe+ δc˜e
as the “ideal” health care level corresponding to e (see (27)).
The alternative proposal, related to conditional equality, is simply to evaluate individual advantage
as y(ci, e˜), which in our example would be hc(h˜n, SESi, di, P˜ 2). This measure, called “direct unfairness”
by Fleurbaey and Schokkaert (2009), bears a striking similarity with conditional equality but is different
because conditional equality is normally computed by retaining the transfer ti fixed, not by computing
what the transfer would be with reference e˜. Like conditional equality, it does not satisfy the compensation
principle. It is therefore not attractive as a measure of horizontal inequity. In terms of reward, it has the
property that the only individuals who are taken into account are those with ei = e˜. Indeed, all the other
individuals are in fact ignored because their situation is measured by what the individuals with similar c
but reference e would obtain. One must therefore be cautious before using such a measure for normative
purposes.
A final observation must be made because it will help connecting the measures described in this
subsection with the measures of racial or gender disparity. When reference parameters such as c or e
are introduced, one may also think of generalizing by taking a distribution of reference values rather
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than a single value. For instance, an immediate generalization of direct unfairness and the fairness gap
can be obtained in this way by computing the expected value of the measures of individual advantage
with respect to the distribution of reference parameters. For direct unfairness, if f(e˜) is the reference
distribution for e˜, one can compute ∫
y (ci, e˜) f(e˜)de˜. (29)
For the fairness gap, with g(c˜) the reference PDF for c˜, one can compute
yi −
∫
y (c˜, ei) g(c˜)dc˜. (30)
Note that when the reference distribution of e˜ corresponds to the actual distribution, and when e is
independent of c, then
∫
y (ci, e˜) f(e˜)de˜ = E (y | ci) and direct unfairness coincides with the inequality of
means approach. When the reference distribution of c˜ corresponds to the actual distribution, and when
e is independent of c, the expression
∫
y (c˜, ei) g(c˜)dc˜ is the average outcome obtained by the group of
individuals who have ei. Obviously, these generalizations are not innocuous in terms of the implied reward
principle.
Health inequalities In the case of health, we can develop the advantage function (22) further along
the lines of (24):
y(ci, ei) = hi = h(hc(hn(SESi, di, P
1
i ), SESi, di, P
2
i ), hn(SESi, di, P
1
i )) (31)
According to this function, health is determined by health needs and by health care.26 As before, health
care depends on health needs. Again, different views on responsibility will be reflected in different ways
of allocating the variables at the RHS to either c or e. Almost everybody will agree that differences
in socioeconomic variables should not lead to differences in health (after controlling for differences in
preferences). The large bulk of the literature also takes it for granted that differences in health, caused
by the demographic variables d, should not be seen as illegitimate, because they apparently cannot
be influenced by policy. This position is not beyond criticism, however, as health differences due to
demographic variables can be exacerbated or softened through policy (think about rationing decisions in
health care) – and one may also take the position that in comparisons of inequity between countries and
over time it is useful to include the effects of variables that (in the short run) cannot be influenced by
26At first sight there may be some confusion between “health” and “health needs”. As is made clear by eq. (31), we
interpret final health as resulting from health care and (pre health-care) needs.
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policy. The most sensitive issues arise with respect to the interpretation of the preference variables. We
will come back to that debate in the next section. In this section we will follow the dominant approach
and focus on inequalities generated by socioeconomic status. As in the previous subsection, our discussion
can easily be adapted for other ethical choices.
In this setting the compensation principle is compelling, and can be expressed by the requirement
that “if a measure of unfair inequality is zero, there should be no illegitimate differences left, i.e., two
individuals with the same value for the e variable (i.e., the same preferences and the same values for the
demographic variables) should have the same health status, i.e., the same outcome y.” As far as reward
is concerned, once again the reward principles have to be reinterpreted carefully because health is not a
global index of well-being.
Let us first consider the measures that are based on the utilitarian reward principle. The “inequality
of means” approach, that would calculate the inequality in E(h | SESi) has been advocated by Bommier
and Stecklov (2002) for the measurement of socioeconomic health inequalities. As we have seen, this
approach is not satisfactory at the bar of compensation and also requires standardization in order to cope
with the correlation between c (socioeconomic status) and e (demographic variables). On both counts, as
explained above, the average EDE approach is preferable. Both measures rely on the utilitarian reward
principle, stating that what matters is average (or total) health for each particular group of circumstances.
Maximizing health is a time-honored principle and has become the dominant objective in the literature
on cost-effectiveness analysis. Yet, its ethical limitations are by now well understood. Socioeconomic
inequalities could be improved, according to such measures, by enforcing health policies for the worst-
off socioeconomic groups that give more health care to those whose value of e makes health care more
productive with them, thereby increasing average health in these groups. For instance, if the average
health among the disadvantaged socioeconomic groups could be increased by sacrificing the severely ill
patients and concentrating resources on curable diseases and prevention, this would be seen as improving
the situation. These implications of health maximization are hard to swallow and are strongly rejected
by the majority of the population (Gaertner and Schokkaert 2011).
As was pointed out in the previous paragraph on health care, the liberal reward principle is not
very attractive either, as it seems strange to recommend equal health care for all individuals of the
same circumstance group, regardless of their health needs. However, once an ideal health care function
hc∗(hni, P 2i ; di) has been defined, one can extend the theory in order to introduce this benchmark as a
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reward principle. Consider the following measure of individual advantage:
h
(
∆i + hc
∗(hn(SESi, d˜, P˜ 1), P˜ 2; d˜), hn(SESi, d˜, P˜ 1)
)
. (32)
with ∆i defined as in (25). This leads to a generalization of the conditional equality approach. Indeed, if
the ideal hc∗(hni, P
2
i ; di) were constant (within a group of circumstances SES, but as it does not depend
on this variable directly it would be constant overall), expression (32) would boil down to
h
(
hci, hn(SESi, d˜, P˜ 1)
)
, (33)
which is exactly the measure of individual advantage in the traditional conditional equality approach.
The generalization (32) instead computes the level of health individual i would enjoy if the irrelevant
(“responsibility”) characteristics di, P
1
i , P
2
i were at the reference level, and i’s health care was at the
corresponding ideal level plus the discrepancy ∆i that i currently endures with respect to the ideal
level i should receive (given i’s actual characteristics). This discrepancy can be interpreted as a specific
resource treatment that i is subject to. The idea of generalized conditional equality (32) is to assess how
individuals would do if they had the reference irrelevant characteristics and kept ∆i. Keeping ∆i in the
computation makes it possible to assess the consequences of the current unfairness in resources over the
outcome (health) for a “reference” situation. When equality of (32) is achieved across individuals of the
same SES, they must have the same ∆i.
Alternatively, one can also generalize egalitarian-equivalence. Solve in t∗i the equation
hi = h
(
t∗i + hc
∗(hn(S˜ES, di, P
1
i ), P
2
i ; di), hn(S˜ES, di, P
1
i )
)
. (34)
Illegitimate inequality can then be measured as inequality in the individual t∗i . If one could equalize t
∗
i
across individuals, one would obtain a situation in which everyone would enjoy a level of health that
would be the same as in a hypothetical situation in which health needs are no longer influenced by SES,
and in which everyone would receive the ideal amount of health care, up to a uniform discrepancy.
As one can check, generalized egalitarian-equivalence satisfies the compensation principle, whereas
generalized conditional equality does not. When two individuals share the same irrelevant characteristics
and differ only in their socioeconomic status, their t∗i is equal only if their health level is equal. In contrast,
if the irrelevant characteristics of these two individuals are not at the reference level, their individual
advantages (32) may be equal even if their actual health levels are different. Since the compensation
principle is natural in this context, generalized egalitarian equivalence (34) is a more attractive approach
than generalized conditional equality.
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However, both approaches make use of an “ideal” health care function hc∗(hni, P
2
i ; di). As discussed
before, the specification of this function is an awkward problem, requiring additional assumptions and/or
information that is not available in the observable data. As a shortcut, Fleurbaey and Schokkaert (2009)
propose what sounds like a weak reward principle. It stipulates that differences in ei (here demographic
variables and preferences) across individuals should have as little impact on the measure of illegitimate
inequalities as possible. This principle can be reinterpreted if one thinks that the ideal health care
function hc∗(hni, P 2i ; di), which typically depends on ei, should be taken as a benchmark in order to
measure unfairness at the individual level. As a matter of fact, there are circumstances under which
“direct unfairness” and the “fairness gap” coincide with generalized conditional equality and generalized
egalitarian equivalence respectively.
Applied to health, direct unfairness measures individual situations as
y(ci, e˜) = h(hc(hn(SESi, d˜, P˜ 1), SESi, d˜, P˜ 2), hn(SESi, d˜, P˜ 1)). (35)
In contrast with the previous measure (32), this one is insensitive to the way in which health care reacts
to different values of e characteristics. The direct unfairness measure for individual i then equals her
individual advantage with generalized conditional equality if
∆i ≡ hci − hc
∗(hni, P
2
i ; di) = hc(hn(SESi, d˜, P˜
1), SESi, d˜, P˜ 2)− hc
∗(hn(SESi, d˜, P˜ 1), P˜ 2; d˜)
which basically means that the discrepancy between actual health care of individual i and the level of
health care that is defined as optimal for her depends only on SESi and not on the e characteristics, i.e.,
on the demographic and preference variables.
The fairness gap is, in this context, defined as the difference
yi − y (c˜, ei) = hi − h(hc(hn(S˜ES, di, P
1
i ), S˜ES, di, P
2
i ), hn(S˜ES, di, P
1
i )).
Consider now a situation where the fairness gap equals zero for all individuals. For this situation without
illegitimate inequality, (34) implies that
t∗i + hc
∗(hn(S˜ES, di, P
1
i ), P
2
i ; di) = hc(hn(S˜ES, di, P
1
i ), S˜ES, di, P
2
i )
If we now would like to have that generalized egalitarian-equivalence also evaluates that same situation
as one without illegitimate inequality, t∗i has to be equal across individuals, i.e.
hc∗(hn(S˜ES, di, P
1
i ), P
2
i ; di) = hc(hn(S˜ES, di, P
1
i ), S˜ES, di, P
2
i )− t
∗
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implying that for all values of the demographic and preference variables in the reference circumstance
group, actual health care equals ideal health care up to a constant. This interpretation again may help
in choosing the best reference values for an application of the fairness gap approach.
4.1.3 Comparison with the concentration index and with the measurement of racial dis-
parities
The main difference between the methodology described in the previous subsection and the more tra-
ditional approaches such as the concentration index or the measurement of racial disparities is that the
latter are interested only in the summary measure of the impact of c on y, whereas the former (with the
exception of the “average EDE” approach) starts with the computation of individual indexes such that
the unfair inequalities are precisely the inequalities in these specific indexes. This makes it possible in
particular to analyze the situation for subpopulations rather easily. Indeed, both the concentration index
approach and the measurement of racial disparities are special cases of the more general methodology.
Concentration index The concentration index approach has been applied to situations in which y is
health as well as to situations in which y is health care. In both cases c is interpreted as socioeconomic
status and all the other variables are in e. As we have seen in section 3.1, the concentration index of y
on c (socioeconomic status) is proportional to the coefficient of the linear regression of yi on rci , the rank
of i in the distribution of c. Suppose that the following function, similar to (3),
2σ2r
µ (y)
yi = α+ βr
c
i + εi,
does describe how yi/µ (y) is effectively produced, and that εi triggers only legitimate inequalities. Of
course, the subtle ethical arguments that have been put forward in the previous subsection cannot be
captured by this simple reduced form approach. In addition, note that it is not applicable when c is
multidimensional and cannot be unambigously ordered, and that we have to assume that the y function
is linear in rci . Both assumptions are not needed in the more general approach of equality of opportunity.
However, if we accept the restrictive assumptions that c indeed can be ordered unambiguously and
that the linear approximation is acceptable, the concentration index is closely related to the measures
discussed in the previous subsection, as they all focus on βˆ. Indeed, E (yi/µ (y) | ci) is proportional
to αˆ + βˆrci , and the difference of these terms across individuals i and j is equal to βˆ
(
rci − r
c
j
)
. The
concentration index then directly reflects the degree of inequalities in E (yi/µ (y) | ci) , implying a perfect
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concordance with the “inequality of means” approach on how to compare distributions. The linearity
of the function moreover implies that the other approaches agree with the inequality of means on how
to measure inequalities across individuals. The “average EDE” approach will evaluate the differences of
expressions αˆ + βˆrci + εi for individuals with equal εi, obtaining the same formula βˆ
(
rci − r
c
j
)
. Direct
unfairness will similarly evaluate inequalities in expressions αˆ + βˆrci + ε˜, and the fairness gap will be
proportional to αˆ+βˆrci+εi−
(
αˆ+ βˆr˜c + εi
)
= βˆ (rci − r˜
c) , again yielding the same formula for inequalities
across individuals.
Obviously, there may be a problem when some e variables are correlated with c but are nonetheless
a source of legitimate inequalities (such as age when y is health, or health needs when y is health care).
As explained in section 3, this is typically addressed by standardizing the relevant variables. The analysis
in the previous section has shown that such standardization is not ethically innocuous, as it involves
compensation and reward issues. Direct standardization substitutes y(ci, e¯), where e¯ is the mean of e
over the whole population, to yi. If the function y(c, e) is increasing in c (relative to the ordering of c that
is used in the concentration index), the concentration index for y(ci, e¯) is the same as the Gini index.
Computing the concentration index for y(ci, e¯) is then equivalent to computing the Gini index for direct
unfairness y(ci, e˜) with e˜ = e¯. Indirect standardization focuses on yi − y(c¯, ei), which is again strikingly
similar to a concept of the previous subsection, namely, the fairness gap. These similarities suggest two
important insights. First, since direct unfairness does not satisfy the compensation principle, the same
is true for measures based on direct standardization. This makes direct standardization particularly
uninteresting for measuring horizontal inequity in health care delivery. Second, indirect standardization
is equivalent to the fairness gap for c˜ = c. As described before, this imposes the assumption that “the
system gets it right on average”. While this assumption is not unreasonable (and is made explicitly in
the literature), we have shown in the previous section that it is possible to generalize the approach for
other, equally or more attractive, assumptions about the “ideal” health care function (see, e.g., (28)).
When the computation of the concentration index differs from the application of suitable inequality
measures to direct unfairness or the fairness gap, for instance because the measure of individual advantage
is not comonotonic with c, it appears better to rely on an inequality measure. As made clear by Bleichrodt
and van Doorslaer (2006), the concentration approach gives absolute priority to individuals with a lower
c, independently of their personal advantage, which is hard to defend (see section 3). It makes more sense
to give priority to individuals who are worse-off according to the relevant measure of advantage, given
that this measure is tailored to highlight the benefit due to c. A natural solution is then to calculate
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the inequality in the measures of partial advantage as described in the previous subsection. Similar
remarks can be made about the choice between the concentration curve applied to y (or its standardized
variant) and the Lorenz curve applied to direct unfairness, the fairness gap, or similar measures of partial
individual advantage.
Racial disparities Let us now turn to the analysis of racial disparity. Disregarding for simplicity
differences in preferences, the approach described in section 3.2 can be translated in our more general
setting by interpreting yi as medical consumption and ci as race (B or W). The special structure of
the problem (with the IOM definition of racial disparities) requires some additional notation. We will
say that the vector e has two components, socioeconomic status e1i , for which the correlation with ci
generates illegitimate inequalities, and health needs e2i for which the correlation with c does not generate
illegitimate inequalities. Note that in this approach correlation between ci and e
1
i is sufficient and that
it is not necessary to impute causality.
Remember that the “inequality of means” approach, as usually applied, would simply compute the
difference of average values of y between B and W. This is not acceptable because in this setting the
correlation between c and e2 should be accounted for, i.e., differences in health care needs do not create
illegitimate inequalities. It can be shown, however, that there is a close link between racial disparity
and the concepts of conditional equality (direct unfairness) and egalitarian-equivalence (fairness gap).
Since racial disparity in the first place relates to horizontal inequity (remember the IOM definition), it
is natural to focus on measures satisfying the compensation principle in the context of health care. We
will therefore restrict ourselves to the latter. We will first consider the additively separable and then the
more general case.
Additive separability
Under the assumption of additive separability, we start from (12), which we can rewrite in the present
notation as
yi = α+ βϕ(ci) + γψ(e
1
i ) + δχ(e
2
i ) + εi,
where we let ϕ(B) = 0, ϕ(W ) = 1. The measure of racial disparity then becomes (see (15)):
dis = β̂ + γ̂
(
E
(
ψ(e1i ) |W
)
−E
(
ψ(e1i ) | B
))
To implement the IOM concept of racial disparity, in which socioeconomic status as such is a le-
gitimate source of inequality and only its correlation with race is problematic, we use the method that
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was described in the previous subsection. Let us therefore define eki , k = 1, 2, as a function of ci and the
fractional rank (percentile) of i in the distribution of ek: eki = η
k
(
ci, π
k
i
)
, k = 1, 2. The y function then
can be written as
yi = α+ βϕ (ci) + γψ ◦ η
1
(
ci, π
1
i
)
+ δχ
(
e2i
)
+ εi
and the fairness gap becomes
βˆ (ϕ (ci)− ϕ (c˜)) + γˆ
(
ψ
(
e1i
)
− ψ ◦ η1
(
c˜, π1i
))
.
If we pick as the reference value c˜ = W, this expression reads
βˆ(ϕ (ci)− 1) + γˆ
(
ψ
(
e1i
)
− ψ ◦ η1
(
W,π1i
))
, (36)
It is then immediately obvious that racial disparity is equal to minus the average fairness gap among
the Black population. Note that all individual fairness gaps for White individuals are equal to zero by
construction.
It is instructive to compare this result with what would be obtained when we consider both race
and socioeconomic status to be illegitimate sources of inequality. This is in line with the approach in
the previous subsections but not with the measurement of racial disparity in the IOM definition27 . The
fairness gap is then equal to
βˆ (ϕ (ci)− ϕ (c˜)) + γˆ
(
ψ
(
e1i
)
− ψ
(
e˜1
))
.
If c˜ = W and if the distribution of e1 among the White is taken as the reference e˜1, as in the expected
form of the fairness gap defined in (30), the fairness gap becomes
βˆ(ϕ (ci)− 1) + γˆ
(
ψ
(
e1i
)
−E
(
ψ
(
e1i
)
|W
))
,
so that racial disparity is again equal to minus the average fairness gap among Blacks. Note that
the assumptions about the reference values imply that the “ideal” level of health care is defined such
that the system gets it right on average for the White. Indeed, the average fairness gap among the
White is equal to zero. However, the individual fairness gap for a White individual will only be zero if
ψ
(
e1i
)
= E
(
ψ
(
e1i
)
|W
)
.28
27 It would probably be the favourite approach if one follows the Kawachi et al. (2005) criticism on measuring racial
disparity.
28Analogous results are obtained if we take c˜ = B and the distribution of e1 among the Black as the reference e˜1. Racial
disparity then equals the average fairness gap of the White. This close analogy only holds under the assumption of additive
separability.
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Of course, while disparity is minus the average fairness gap among the Black in both cases, the
choices of the reference value and therefore, the assumptions about what is the “ideal” reference level of
health care do differ. In the first (IOM) case we assume that the ideal level of health care for any Black is
that of a White with the same health care needs and occupying the same fractional rank in the (White)
distribution of socioeconomic status as the Black is occupying in the Black distribution. All individual
fairness gaps for White individuals are then equal to zero by construction. In the second case we assume
that the system gets it right on average for the White. Of course, since SES now is an illegitimate source
of inequality, the individual fairness gap may be different from zero for White individuals also. These
interpretations stand to reason.
In conclusion, for the additively separable case, racial disparity becomes a special case of the fairness
gap and satisfies the compensation condition. Different choices of the reference values will lead to a family
of different measures. The interpretations suggested in the previous subsection may be helpful in picking
the most adequate measure out of this family. Moreover, with (36) one sees that the fairness gap provides
an interesting distribution of individual indexes which makes it possible to analyze in more detail the
impact of race on health consumption that is mediated by socioeconomic status. For instance, it may
happen that the average fairness gap (and therefore disparity) does not change but that the distribution
of the fairness gap improves unambiguously when the impact of race on socioeconomic status becomes
more uniform across the distribution. The availability of these individual indexes (and their consistency
with the measure of racial disparity) opens a lot of interesting new possibilities.
The non-separable case
For the non-separable case we focus on the IOM definition of racial disparity and we will compare the
different approaches that have been proposed for the non-separable case (see section 3.2) to the fairness
gap measured as
yi − y
(
c˜, η1
(
c˜, π1i
)
, e2i
)
.
The “rank and replace” method (see (18)) gives in the present notation
E (yi |W)−
∫ ∫
y
(
B, e1, η2(W,π2)
)
f
(
e1, π2 | B
)
de1dπ2 (37)
and
f∗ (e) = f
(
e1, F
(
e2 |W
)
| B
)
f
(
e2 |W
)
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Consider the fairness gap for c˜ = B which gives
yi − y
(
B, η1
(
B,π1i
)
, e2i
)
.
This implies that the fairness gap is zero for every Black. The average fairness gap among the White
becomes
E (yi |W )−
∫ ∫
y
(
B, η1
(
B,π1
)
, e2
)
f
(
π1, e2 |W
)
dπ1de2. (38)
Eq. (38) shows immediately that choosing c˜ = B boils down to transforming the distribution of e1 for
Whites imagining what would happen to them if they were treated like Blacks. The average fairness gap
among the White population coincides with the measure of racial disparity (37). Indeed, the second term
in (38) is equivalent to computing
∫
y
(
B, e1, e2
)
f∗ (e) de with
f∗ (e) = f
(
F
(
e1 | B
)
, e2 |W
)
f
(
e1 | B
)
.
Moreover,
f
(
e1, F
(
e2 |W
)
| B
)
f
(
e2 |W
)
= f
(
F
(
e1 | B
)
, e2 |W
)
f
(
e1 | B
)
is equivalent to
f
(
F
(
e2 |W
)
| e1, B
)
= f
(
F
(
e1 | B
)
| e2,W
)
,
which holds true because the distribution of percentiles is uniform. Therefore, under the rank and replace
method, and under the reference parameters specified above, the measure of disparity coincides with the
average difference between Whites and Blacks of the fairness gap. The possibility to take other reference
parameters in the fairness gap approach may suggest interesting alternative measures of disparity.
The analogy between the concepts from the equality of opportunity approach and racial disparity is
much less clear for the method of propensity scores with rank-and-replace correction.
4.1.4 Conclusion
In conclusion, the constructive contributions to the measurement of socioeconomic or demographic in-
equalities in health and health care that one can make by looking at the formally similar theory of equal
opportunities are the following:
• It is possible to construct distributions of individual partial advantage which provide a richer infor-
mation than average magnitudes or concentration curves;
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• It is easy to accommodate and compare different ethical approaches within a unifying framework;
in fact, the most common approaches available in the literature until now (the concentration index
and racial disparity) can be interpreted as special cases of this more general approach;
• There is no problem to handle situations with more than one source of illegitimate inequalities, or
with a non-linear underlying structure;
• The compensation principle is not satisfied by all approaches and this may be a helpful criterion
in the selection – in particular, standardization procedures are not just pure statistics and have
ethical implications in this respect;
• The reward principle is also a possible selection criterion, and one can refine the measures in order
to introduce ethical preferences about the distribution of health care;
• Inequality measures either coincide with, or are preferable to, concentration measures which require
a specific ordering of socioeconomic conditions;
• Numerous variants of measures of inequality and disparity can be constructed from measures in-
spired by conditional equality and egalitarian-equivalence (such as direct unfairness and the fairness
gap). The “average EDE” approach is also another suggestion.
Finally, let us recall an important recommendation regarding methodology. The theory of equal
opportunity makes a clear distinction between the function y, which is a matter of fact, and the normative
evaluation of a particular situation. It is sound to separate the empirical, purely factual, step of estimating
the equation y(c, e) from the normative steps having to do with drawing the frontier between c and
e, and with selecting a particular measure of inequality. Depending on the particular approach that
is adopted, more or less information about the function y is needed. For instance, regressing y on c,
omitting e, may be problematic if one needs an unbiased coefficient. Once one draws a clear distinction
between the “estimation” and the “evaluation” stage, and one uses inequality measures that are able to
accommodate a complicated non-linear structure of y(c, e), it becomes possible to have complete freedom
in the estimation stage. Given the essential importance of identifying causal relationships in order to
interpret the correlation structure between c and e this seems to be a decisive advantage.
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4.2 Substantial debate: where to draw the line between “legitimate” and
“illegitimate” inequalities?
The formal apparatus of the theory of equal opportunities can be applied to any partition between c
and e, and in the previous subsection we have exploited the formal similarity between this theory and
issues in socioeconomic health inequalities or racial disparities in health care. But the theory of equal
opportunities also suggests that the boundary between c and e should be ethically relevant. For instance,
focusing on racial disparities while neglecting the inequalities independently generated by socioeconomic
status may give a very partial picture of the prevailing inequities. Focusing on socioeconomic inequalities
while neglecting the impact of genetic endowments on inequalities in health may fail to track how unequal
the individuals really are in their life prospects. Moreover, the considerations developed about the c, e
partition in the normative literature resonate with important debates in health policy about personal
responsibility for lifestyle and risk-taking. In this section we discuss some of these general normative
issues. In the next section we will show how these philosophical considerations bear on the empirical
work.
Our brief review will illustrate some interesting features of the formal framework of the equality of
opportunity approach. First, it is sufficiently rich to make a link between different parts of the literature
that have remained rather disparate until now. More specifically, it allows for the integration in the
formal literature on inequality measurement of some of the philosophical literature on the one hand and
of the empirical work on the causes of inequalities in health and health care on the other hand. Second,
it is sufficiently flexible to accommodate different ethical and empirical approaches and to compare their
implications for the measurement of inequity in health and health care. This is a decisive advantage in
a domain where there are many, often conflicting, opinions.
In the first subsection we discuss the two broad approaches in the literature: one holding individuals
responsible for their preferences, the other holding them responsible for their choices. We will illustrate
the abstract arguments with specific examples taken from the literature on lifestyles and health.29 In the
second subsection we go more deeply into the treatment of risk and uncertainty. To avoid confusion, it
is useful here to add a point of terminology. Mainly in the philosophical literature, what we have called
responsibility-sensitive egalitarianism is often denoted as “luck egalitarianism”, with “luck” referring to
all circumstances that are beyond the control of the individual. This luck egalitarianism is therefore
29An overview of the economic literature on health behaviour is given by Ruhm and Cawley in chapter 3 of this Handbook.
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closely related to what we will call the “choice” approach. In this interpretation “luck” is broader than
what most economists would call risk or uncertainty, although of course all circumstances can be seen as
events resulting from a kind of natural or social lottery.
4.2.1 Preference and choice approaches
The philosophical debate about the “responsibility cut” has seen various positions being developed. The
main distinction is that between what could be called the “preference” and the “choice” approaches. The
former is already strongly present in the work of Rawls (1971, 1982), who argued that treating persons as
autonomous moral agents necessarily implies that they should assume responsibility for their goals and
their conception of the good life. His difference (or maximin) principle then states that the primary goods
(such as income and wealth, and the social bases of self-respect) should be allocated so as to maximize
the opportunities of the worst-off in society. Dworkin (1981a,b, 2000) further elaborates on the idea that
individuals should be held responsible for their preferences: in his view, an individual cannot sensibly
endorse his own preferences about how to conduct his life and at the same time request special help from
public institutions on the ground that his preferences are a sort of handicap. Only those who consider
their preferences as burdens or cravings, with which they do not identify, can ask for additional resources.
The “preference approach” was attacked by authors such as Arneson (1989), Cohen (1989), and
Roemer (1998). They claim that preferences are often the product of upbringing and social influences,
for which individuals cannot be held responsible, and they instead advocate the “common-sense” view
that individuals should be held responsible only for what they have genuinely chosen, as opposed to what
they have inherited from circumstances. In their view one can only be held responsible if one has control.
A second distinction in the literature is somewhat orthogonal to that between the preference and
choice approaches. It relates to the justification for introducing responsibility considerations into the
evaluation of justice. One approach (implicitly followed by most of the authors mentioned before) accepts
that the responsibility cut is a primary data from which one derives the adequate division of labor between
social agencies and individuals. In the alternative approach the responsibility cut is derived from other
principles having to do with the value of freedom, the importance of political participation, and the like.
In this line, Anderson (1999), Sen (1999) and Fleurbaey (2008) defend the view that individuals should
be put in good conditions of autonomy and freedom so that they can be the master of their lives and
participate fully in social interactions. Yet, when going beyond this general principle, the distinction
between the preference and the choice approaches crops up also in this “freedom” approach. Overly
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simplifying, Sen (1999) interprets freedom as the ability to choose from capability sets (and is therefore
to be situated rather in the choice-control approach), whereas Fleurbaey (2008) argues that respect for
freedom implies respect for personal preferences.
Applied to health, the different approaches would suggest different partitions between factors of
inequalities. We will focus on the distinction between the preference and the choice approach. However,
the second distinction is also important. While the “freedom” approach is harder to link to a specific
proposal in the context of health, one can imagine that it would consider undesirable all inequalities which
cannot be traced to the exercise of certain valuable forms of autonomy and freedom. The difficulty would
then be to identify what are valuable forms of autonomy, in connection with the population’s preferences
or with individual choices.
The choice approach In the first approach individuals are held responsible for those characteristics
which are under their own control. One can interpret this in a narrow sense and hold individuals simply
responsible for all their choices. Yet, this is arguably not in line with the basic intuition of the approach,
as choices are also determined by factors that are not under the control of the individuals. Let us
illustrate. At first sight, one could say that individuals are to a large extent responsible for their BMI,
as this is related to their eating behavior and their level of physical activity. Careful empirical research
has shown, however, that cues in the environment may have a great impact on these decisions. The
construction of recreational amenities (fitness areas) in Indianapolis led to a significant decrease in the
BMI of children visiting pediatric clinics (Sandy et al. 2009). Posting the calorie content of foods and
beverages in New York City Starbucks led to a lower consumption of food calories – even extending to
the behavior of commuters who later visited other Starbucks establishments in cities where there was no
calorie posting (Bollinger et al. 2011). Surely, individual children (or their parents) are not responsible
for the availability of fitness areas, nor can individual consumers be held responsible for the information
on calorie content that is given in Starbucks. We also know that there is an education gradient in health
behaviors, and that this gradient is explained to some extent by differences in cognitive abilities (Cutler
and Lleras-Muney 2010). Can it reasonably be stated that individuals control (or choose) their cognitive
abilities?
It seems that “genuine control” requires that one corrects for interindividual differences in the envi-
ronment and also for differences in the choice-making abilities of the individuals. This will be even more
relevant if one reasons within the freedom approach to responsibility-sensitive egalitarianism. Yet, this
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brings us on a slippery slope. Is there any room left for genuine control in a deterministic world, if we
better and better understand and explain behavior? In a world where the belief in determinism seems
great, “it is difficult to expand equality of opportunity in ways that satisfactorily adress the constraining
effects of social circumstances, gender socialization, cultural convictions and so on, without undermining
the idea of people as responsible agents” (Phillips 2006, p. 19). The choice approach makes the respon-
sibility cut depend on the theory of free will and therefore raises all sorts of thorny metaphysical issues
that Rawls and Dworkin deliberately wanted to avoid.
The problem gets a special twist for economists working within the paradigm of rational choice.
In this model, genuine choice is an elusive notion, as individual decisions result from a mechanical
optimization exercise with a given objective (preferences) and a given set of options (determined by the
budget set and possibly additional constraints). All endogenous variables are causally influenced by other
variables of the model and therefore cannot embody free will (Fleurbaey 2008, p. 87).
Authors within the choice approach have opted for a pragmatic way out of this deadlock. As we have
seen, the most popular solution is that of Roemer (1998). He suggests that every society should be left
to resolve the metaphysical debate for itself. “Types” (circumstance classes) are defined a priori, and,
since effort is usually unobservable in practice, it is treated as a residual capturing all the differences that
are not due to type. The proposed statistical device, which consists in defining that individuals exert the
same effort when they lie at the same rank in the distribution of health for their type, makes it possible
to take into account the effects of additional conditioning factors in an indirect way. Suppose that we
define types on the basis of SES and education. If SES and education are correlated with features of
the external environment or with cognitive abilities, the Roemer measure of effort will take into account
these correlations. However, this approach is to some extent a black box and does not offer a really
convincing answer to the basic philosophical criticism on the difficult delineation of what is control in a
deterministic world. Moreover, even from a more mundane perspective, it will at best yield a lower bound
of the true inequality of opportunity. Indeed, there will always be unobservable circumstances, such as
genetic endowments, so that the a priori partition of the population into classes of circumstances is always
coarser than one would like. Taking into account the correlation between types and these unobservable
factors is not a satisfactory solution to this problem.
The preference approach The “preference approach” holds individuals responsible for their prefer-
ences, i.e., their conceptions of a good life, even if these preferences are not chosen and are not under their
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control. This may lead to a very different evaluation of inequality of opportunity in actual applications.
Take the case of two groups in the population with a different cultural background such that individuals
belonging to the first group are working (too) hard without taking sufficient time to relax, while individ-
uals from the second group opt for a more healthy lifestyle. In the choice approach one might consider
the resulting health inequalities as inequitable, because they simply reflect parental influences during
childhood for which individuals cannot be held responsible. In fact, in the Roemer approach differences
in preferences that are linked to the type of the individuals will be corrected for when defining the level
of “effort”. In the preference approach, however, the differences in health and wealth between individ-
uals from these two groups will not be seen as an indication of inequity, if the different lifestyles reflect
genuinely different preferences concerning food consumption and physical activity or, more generally,
concerning the trade-off between health and wealth.
Since preferences are one of the building blocks of all economic models, the preference approach
may seem to fit the economic approach perfectly. Yet, one should be careful about equating immediately
“revealed” preferences with the authentic views of the good life that have to be respected. Even more
care is needed if one relies on the freedom justification for responsibility-sensitive egalitarianism. The
difficulty is then to separate cravings and involuntary addictions (which may be suspected in many
unhealthy lifestyles) from genuine preferences. One could even claim that advertising and social pressure
may lead to differences in preferences which cannot be seen as authentic.
Let us illustrate again with an example in the domain of health behavior. Chou et al. (2008) have
shown that fast food restaurant advertising on television has a significant effect on obesity. According
to their estimates, banning this advertising would reduce the number of overweight adolescents in the
US by 12%. Our point is not to discuss the reliability of these estimates, nor the desirability of such a
ban. What is relevant here is that these results raise the question whether preferences that are induced
by television advertising for children (and that may last in their adult life) should be seen as genuine
preferences that have to be respected, or rather as cravings caused by the social environment. This is a
difficult question indeed, since we run again the risk of landing on a slippery slope. What is the criterion
for determining what are authentic preferences? How to avoid ending in a paternalistic approach, in
which the analyst ultimately imposes her own views of the good life on the individuals? Surely, such
paternalism goes very much against respect for preferences. Empirical work on preference formation may
be a valuable input in this kind of debate.
Some philosophers have proposed more general approaches establishing an explicit connection be-
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tween theories of justice and applied issues in health. Segall (2010) focuses on one of the main challenges
for luck egalitarianism (in the broader sense of the choice approach), which is the frightening prospect of
denying health care to those who can be considered responsible for their health problems. Segall proposes
to avoid this prospect by mixing luck egalitarian justice with a sufficientarian component guaranteeing
that basic needs should be met for all, irrespectively of their responsibility.
Another proposal for health policy evaluation has been developed by Daniels (1985, 2008). Daniels
starts from the observation that Rawls made the simplifying assumption that the members of society are
all healthy, and seeks how to extend Rawls’ principles of justice in order to make room for the treatment
of health inequalities. He rejects the simple solution of extending the list of primary goods governed by
the difference principle and proposes to give health a special importance in view of its contribution to
people’s opportunities. Rawls’ principle of “fair equality of opportunities” would, under this extension,
require providing health care and managing the other determinants of health in order to guarantee to all,
as much as possible, access to normal functioning as a precondition for an autonomous life. Daniels does
not make a specific proposal about how to measure health inequalities, but argues that residual health
inequalities would be just when all goods governed by the principle of fair equality of opportunities and
by the difference principle would be fairly distributed. Obviously, even this does not specify how health
priorities should be defined in ordinary health policy decisions. Regarding this issue, Daniels’ proposal
is procedural, not substantial: decisions should be made through a fair deliberative process. Although
this procedural way out is a bit disappointing (after all, it is one of the tasks of philosophers to make a
valuable substantial input into this deliberative process), Daniels conveys at least two interesting insights
for our purpose. First, the thesis that health inequalities would be fair once all goods have been fairly
distributed comes close to the idea that inequalities reflecting different goals in life may be acceptable for
a Rawlsian approach. Yet according to Daniels inequity in health cannot be evaluated on its own, but has
to be integrated in a broader view on inequity in overall life prospects. This insight will be the leitmotiv
of Section 5 of this chapter. Second, this broader view supports some skepticism about the possibility
to assign responsibility to individuals for their lifestyle and its health consequences. The priority is
to guarantee normal functioning in view of promoting opportunities, and in this perspective the social
hijacking made by those who develop risky lifestyles and become a burden for the health care system
may be treated by preventive measures of education and incentives rather than by punitive ascriptions
of responsibility and a denial of equality in care.
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4.2.2 Luck and risk
As we have seen, theories of justice that advocate neutralizing the differential impact over individual
success of circumstances that can be considered a matter of sheer luck are branded as “luck egalitarian”.
However, most authors follow Dworkin (2000) in considering that not all kinds of luck should be submitted
to the elimination of differential effects. Thinking of gamblers, Dworkin indeed drew the distinction
between “option luck”, the kind of luck gamblers deliberately submit themselves to, and “brute luck”, the
uninsurable luck that even reasonable and prudent people remain vulnerable to. This distinction obviously
resonates with many issues in health, as one may think of making a distinction between those who
deliberately take a risk by their unhealthy lifestyle and those who are simply the victims of unfortunate
unforeseeable events.
However this distinction has proved hard to specify more precisely. Dworkin himself acknowledged
that the boundary between cases of option luck and cases of brute luck is fuzzy and a matter of proportion.
In particular, when the risky option stochastically dominates the safe options, it is hard to hold individuals
responsible for the unequal outcomes they obtain, as even the unlucky made the most prudent choice.
Conversely, while it makes more sense to hold the unlucky responsible for submitting themselves to an
unfavorable gamble when the risky option is dominated by the safe options, it is no longer clear that
a good society should make such unfavorable gambles available when dominating safe options exist.
However, even if usual casino gambles are indeed unfavorable (at least in terms of second-order stochastic
dominance), the intuition that unlucky gamblers should be left to their fate appears to loom large in the
literature on this topic and is motivated, as argued by Dworkin, by a certain respect for risky lifestyles.
More principled and radical attitudes have been defended. At one extreme, Vallentyne (2002) pro-
poses to equalize initial prospects at the beginning of individuals’ lives, and to compensate neither option
nor brute luck effects, which eliminates the problem of specifying a distinction. One difficulty with this
approach is that it is compatible with very large inequalities due to differential luck through life. More-
over, equality of prospects can be artificially organized by lotteries at the beginning of life (as imagined
by Harsanyi 1977, babies could be reallocated to families by lot), without apparently making the dis-
tribution of final situations more just. At the other extreme, one may argue that all kinds of luck are
beyond individual responsibility (Le Grand 1991) and that everyone deserves the expected outcome of
his actions but not the differential gain or loss due to the random events that follow. Even if one accepts
this view, one can still admit the existence of gambles in cases in which even the unlucky feel better
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off ex post than with the safer options, for instance because the thrill of risk is really what they enjoy
(Lippert-Rasmussen 2001).
As a follow up to his distinction between option luck and brute luck, Dworkin proposes a particular
way to evaluate health policies and to organize the health care system. The idea is simple. He considers
that the ideal health care system would be one in which everyone would be perfectly informed about
health risks and about the medical technology, and could take an insurance against adverse health events
(including an unfavorable genetic endowment) on the basis of equal budget possibilities and in a perfect
insurance market. Such an insurance system would transform all brute luck into option luck. This is
obviously not possible but his proposal is to make the real health system mimic this ideal as much as
possible, with taxes, public transfers and subsidized provision of care replacing the movements of resources
that would be implemented under the ideal (hypothetical) system.
This proposal has been criticized by Roemer (1985) who observed that when adverse health events
decrease the marginal utility of income, individuals would ex ante refuse to take an insurance (or would
even want to counter-insure themselves and consume more when they are lucky and healthy). This is
problematic even when individuals do have the opportunity to insure, because ex post the unlucky are
in a bad situation. Their refusal to insure is based on their ex ante ignorance of their final situation. Had
they known that they would be unlucky they would have opted for the insurance. Ex ante preferences
are based on less information about the state of the world than ex post preferences and the latter should
have precedence in social evaluation, as argued by Fleurbaey (2010). This reflects the classical divide in
social choice between the ex ante approach that applies a standard social welfare criterion to individual
expected utilities and the ex post approach that looks at the possible final distributions of welfare.
Dworkin’s insurance device is even more questionable when applied to transfers across different
individuals with unequal congenital endowments. It appears grossly unfair to assign lower resources to
badly endowed individuals on the ground that if they had had a chance to be better endowed they would
have preferred to concentrate their resources on the lucky state. In conclusion, Dworkin’s hypothetical
insurance proposal, which seems prima facie attractive if one thinks of ordinary insurance against losses
which do not affect the utility function, may be unsuitable for an application to health care if adverse
health events decrease the marginal utility of income.
What lessons can be drawn from these debates for the measurement of inequity in health and health
care? We will discuss some specific methodological points in our overview of empirical applications in the
next subsection. From a more general perspective, the most important insight is that measures focusing
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on racial or gender disparities, or on socioeconomic factors of inequality, should not be interpreted as
measuring a comprehensive notion of unfairness. They only capture a part of what makes individuals
unequally endowed in front of life. Insofar as public policies should be meant to improve the life chances
of the worst-off and not just to remove certain specific factors of inequality, it might be a significant
improvement for the literature on health inequalities to move the cut between relevant and irrelevant
factors of inequality closer to the cut that theories of justice would suggest. More specifically, the
impression that socioeconomic inequalities appear especially unjust because they are produced by human
institutions should be resisted. The most problematic inequalities are those which are unfair and can
most easily be eliminated. It is not necessarily the case that social institutions are more malleable than
natural factors, or that their effects are more remediable than the effects of natural causes. If certain
congenital handicaps can be easily cured this is a more urgent matter than hardwired inequalities due to
early education.
4.3 Empirical applications
Empirical applications of the idea of inequality of opportunity in health start from the estimation of some
reduced form outcome function y = f(z), where y can refer to health or to health care, depending on
the application. As emphasized before, it is important to distinguish clearly this estimation stage from
the normative evaluation stage. The empirical analyst should be as free as possible to estimate the best
possible explanatory model. The previous sections have suggested at least four important methodological
issues that should be considered in going from the estimation stage to the evaluation stage.
The first essential step is the partitioning of the vector z in (c, e). This partitioning will be different
depending on the ethical position that is taken. From an applied perspective, the distinction between the
control and preference approaches seems the most relevant. While this distinction is clear in principle,
there remain some hard nuts to crack for applied analysts. We have already given some examples in
previous sections. Suppose one finds a significant effect of religion on the use of health care: does
this reflect differences in preferences (e.g., a genuinely different attitude towards physical suffering and
death) or a bias due to indoctrination or a lack of correct information? If education has an effect on
lifestyle and therefore on health, does this result from different cognitive capacities, from differences in
the socioeconomic environment, or from deliberate choices? If there is a significant effect of region, does
this capture differences in supply, in needs or in preferences? In fact, many observable variables will
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reflect a mixture of c and e considerations.
This brings us immediately to the second point. In most cases it is extremely useful to estimate
the structural model underlying the reduced form y = f(z). Many of the questions concerning the
classification of the variables in c or e are ultimately identification questions, that could in principle be
answered if a fully specified structural model could be estimated with a complete set of data. Statistical
devices like the one proposed by Roemer would then no longer be needed– unless one takes the theoretical
position that these statistical devices are not just approximations, but reflect a substantial and ethically
attractive position.
Third, at the end of the estimation exercise there will remain some residual unexplained variation.
In principle the vector z includes all variables including the error term, and the latter too, therefore, has
to be allocated to either c or e. It is common practice to simply neglect the residuals and to focus on the
deterministic part of the model. Yet this may be highly misleading in this setting – or, formulated more
correctly, it implies a specific ethical position. The error term will to some extent capture purely random
effects. Including it in c or not then relates to the philosophical discussion on brute versus option luck,
or on ex ante versus ex post. However, in applied work the residual will also capture the effect of omitted
variables and, in general, unobserved individual heterogeneity – which, on its turn, may be seen as c or
e variables. There are no easy solutions, but careful and explicit consideration of the issue is definitely
needed.
Finally, we have argued that measuring horizontal equity requires taking an explicit stance on vertical
equity. The specification of the “ideal health care” function hc∗(hni, P
2
i ;SESi, di) is crucial to understand
the reward principles underlying the different measures of inequality of opportunity. If one is not happy
with the pragmatic assumption that “on average, the system gets it right”, one has to think about the
additional question of how to specify hc∗(.).
Before turning to applications of the equality of opportunity approach proper, it should be men-
tioned that recent work within the traditional approaches (concentration index or racial disparities) has
explored some interesting possibilities that are highly relevant for measuring inequality of opportunity.
One example, that has been mentioned already before, is the measurement of vertical equity by Sutton
(2002). He starts from the following specification of the health care equation
hci = f
0(hi) + γdi + δSESi + εi, (39)
where f0(hi) is a non-linear function, approximated in his empirical work by a polynomial. His empirical
60
Figure 3: Actual and ideal health care function in Sutton (2002)
estimate of the relationship between health and general practitioner contacts in Scotland is shown in
Figure 3. Sutton then claims that this empirical function does not necessarily capture the ideal “target”
function fT (hi) and interprets the difference as capturing “vertical inequity”:
hci =
[
fT (hi) + f
V I(hi)
]
+ γdi + δSESi + εi
To identify fT (hi), he uses Arrow’s (1971) insight that an optimal policy should be input-progressive,
i.e., that dfT /dh should be negative if worse health is associated with a greater capacity to benefit from
health care, which seems a natural assumption. He therefore draws the conclusion that the positively
sloped segment in the estimated function f0(h) (for h < 0.31) cannot reflect “ideal” health care. He
then reestimates (3) for the range of health values for which df0/dh < 0 – and interprets this estimated
function as an approximation of fT (hi). This function turns out to be nearly linear and is shown as the
target function fT (h) in Figure 3. It is clear that Sutton needs strong and debatable assumptions to
arrive at his results. Yet, further work in this direction could help in getting a better insight in how to
specify the (richer) function hc∗(hni, P
2
i ;SESi, di), that plays an essential role in the measurement of
vertical and horizontal equity.
A second interesting contribution is made by Bago d’Uva et al. (2009) in the context of measuring
horizontal inequity with the concentration index (see also Van Ourti 2004, and van Doorslaer et al.
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2004). As we noted already, in recent years the awareness has grown that the correction for needs that
is necessary for the measurement of horizontal inequity requires an explicit decision about what are the
needs and non-needs variables. Recent applied work has implemented sophisticated nonlinear models,
for which the linear decomposition method does not work properly. Bago d’Uva et al. (2009) specify the
unobserved individual heterogeneity with a latent class model and explain the probabilities of belonging
to a given class with individual time-invariant characteristics. The latter can then be partitioned in
needs and non-needs variables in the usual way. This allows for a richer interpretation of this individual
heterogeneity in terms of the (c, e) partition. As for the remaining unexplained residual, Bago d’Uva et
al. (2009) distinguish between what they call the “conventional” and the “conservative” approach. In
the former all residual variation is assumed to be determined by non-needs factors, in the latter only the
inequality that results from the observed systematic association between income and non-need factors
is considered inequitable, i.e., the residual variation is seen as capturing needs. These two approaches
can therefore be seen as the two extreme cases in which one interprets the residual in the health care
equation as fully c or fully e respectively. The distinction turns out to be empirically relevant, with the
conservative approach giving higher estimates of socioeconomic inequity. The treatment of the residuals
does indeed matter.
Let us now turn to some explicit applications of the equality of opportunity approach in the health
context. In these applications “circumstances” are usually defined to include the socioeconomic back-
ground and, more specifically, the childhood circumstances of the individuals. Lifestyle variables (such
as smoking, eating behavior, physical activity) are seen as effort variables. The classification of other
variables (e.g., educational level or region) is less clear. The literature does not relate explicitly to the
philosophical approaches that we described in the previous section. It often implicitly accepts the choice
approach and makes use of the Roemer statistical approximation.
A first set of empirical results gets its theoretical underpinning in the treatment of luck by Lefranc
et al. (2009). These authors introduce luck explicitly as a third factor, in addition to effort and circum-
stances, claiming that “luck may appear as a fair source of inequality provided that it is decorrelated
from circumstances, in short, even-handed” (p. 1190). Defining the distribution of outcome conditional
on circumstances and effort as F (y|c, e), they therefore claim that equality of opportunity is satisfied iff:
∀(c, c′)∀e, F (y|c, e) = F (y|c′, e). In the terminology introduced before, this implies an ex ante approach in
which individuals are not compensated for being unlucky. The condition can be simplified if one accepts
the Roemer approach with effort defined as the rank of the individual in the outcome distribution of her
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own type, i.e., if effort is the residual after having taken circumstances in account. Under these conditions
equality of opportunity is satisfied if F (y|c) = F (y|c′).30 As we have emphasized before, in most empirical
applications it is not possible to observe all relevant c variables and the definition of types will necessarily
be coarse. However, it is easy to see that F (y|c1) = F (y|c′1) with c1 a subvector of c is a necessary (but
not sufficient) condition for equality of opportunity. This is still a very stringent condition. Therefore,
the authors propose to work with stochastic dominance conditions. They claim that there necessarily is
inequality of opportunity if F (y|c1) first-order dominates F (y|c′1), i.e., if F (y|c1) ≤ F (y|c
′
1) for all values
of y, with the inequality being strict for some values of y.31
This approach is implemented by Trannoy et al. (2010) and by Rosa Dias (2010) with data for France
and Great Britain respectively. In both cases circumstances are defined in terms of the characteristics of
the parents. Figure 4 illustrates the French results with circumstances defined as the socioeconomic status
of the mother. After formal testing, Trannoy et al. and Rosa Dias conclude that the health distributions
for adults that had parents with a higher socioeconomic status dominate the health distributions for adults
with parents of lower socioeconomic status. Trannoy et al. (2010) find similar results if circumstances are
defined in terms of the health situation of the parents. The facts that types are defined here in a coarse
way ánd the application of the extreme criterion of first-order stochastic dominance both strengthen the
conclusion that there is inequality of opportunity with respect to health in France and in Great Britain.
Trannoy et al. (2010) and Rosa Dias (2010) realize that this approach in terms of stochastic dom-
inance does not give a specific measure of the degree of inequality of opportunity. They therefore also
show a second set of results in which they start from a parametric form of the outcome function f(z). Fol-
lowing Roemer, Rosa Dias accepts that all correlation between effort and circumstance variables should
ultimately be interpreted as part of the circumstances. He therefore (deliberately) omits all the e variables
from f(z) and estimates the equation
hi = α+ βci + ǫi,
where ǫi is a residual and ci is a vector of variables related to the childhood circumstances (such as
30Lefranc et al. (2009) emphasize that in this approach all random factors should be ascribed to effort. If not, the rank
in the outcome distribution for a given type can no longer serve to retrieve effort. One may wonder why these authors
introduce luck as a “third” factor, given that circumstances cover all variables for which individuals are not held responsible,
and effort covers the rest. It is simpler to understand that they put all the variables that appear as random in the data in
the effort category.
31Lefranc et al. (2009) also consider the case of second-order stochastic dominance. Health applications have focused on
first-order dominance, however, mainly because of the ordinal nature of the health variables used.
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Figure 4: Cumulative distribution functions of self-assessed health according to socio-economic status of
mother (Trannoy et al., 2010)
smoking behavior, health and socioeconomic status of the parents). He then computes the pseudo-Gini32
coefficient for ĥi = β̂ci = hi − ǫ̂i. This is basically “direct unfairness” (conditional equality) as proposed
by Fleurbaey and Schokkaert (2009) with the residual ǫi implicitly treated as the only effort variable,
independent of circumstances ci by construction, and put at its (mean) reference value zero. Rosa Dias
(2009) finds that the pseudo-Gini applied to ĥi is between 21% and 26% (varying over the waves) of the
pseudo-Gini applied to h. Trannoy et al. (2010) interpret education (EDi) and socioeconomic status
as effort variables but clean them for the correlation with circumstances (socioeconomic situation and
health of parents) by estimating the following model:
EDi = α
a
0 + α
a
1di + β
aci + u
a
i (40)
SESi = α
b
0 + α
b
1di + β
bci + η
bûai + u
b
i (41)
hi = α
c
0 + α
c
1di + β
cci + η
cûai + θ
cûbi + u
c
i (42)
where ûai and û
b
i are the generalised residuals from the binary probit models (40) and (41). They then
compare the Gini and the Erreygers index for hi and for the hypothetical situation where all individuals
32The use of the pseudo -Gini is necessary because h is measured by self-assessed health, measured on a discrete ordinal
scale.
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have the health situation h∗i corresponding to the best possible circumstances. If all individuals had been
fortunate enough to grow up with the best circumstances the Gini coefficient would decrease by 57% and
the Erreygers index by 44%.33
These applications are based on Roemer’s idea that effort should be purged of any contamination
coming from circumstances. Jusot et al. (2010) compare the Roemer approach with what they call
the Barry approach, named after the philosopher Brian Barry who claimed (as summarized by Roemer
1998) that “the fact that generally high levels of effort were due to familial pressure does not make
their having expended high levels of effort less admirable and less deserving than it would have been
absent such pressure”. The Roemer and Barry approaches are obviously closely linked to the choice
and preference views respectively. Jusot et al. (2010) use French data on subjectively assessed health
(a binary variable, taking the value 1 for individuals reporting to be in good or very good health) and
include childhood circumstances in ci and lifestyle variables (smoking and eating behavior) in ei. They
then calculate predicted latent health status using a probit model. In Barry’s context, predicted health
status is calculated as
ĥBi = α̂
B
0 + α̂
B
1 di + β̂
B
ci + η̂
Bei. (43)
In Roemer’s context the approach is similar to that in Trannoy et al. (2010), with
ĥRi = α̂
R
0 + α̂
R
1 di + β̂
R
ci + η̂
Rûi, (44)
where ûi stands for the generalized residuals from the probit model linking lifestyles to circumstances,
i.e.,
ei = λ+ δci + ui.
They then use the variance decomposition (Shorrocks 1982) to split the inequality in ĥBi and ĥ
R
i into its
different components. Note that their focus on predicted health means that they neglect the contribution
of luck to total inequality. It turns out that the differences between the Roemer and Barry approaches
are minimal. While the contribution of circumstances to total inequality is 46.4% in the former, it is still
45.7% in the latter.
Jusot et al. (2010) remain within a reduced form approach. However, if there is sufficient information
about effort and circumstances, it may be worthwhile to work with a fully specified structural model
33Fixing a reference value for the circumstances is reminiscent of the fairness gap (Fleurbaey and Schokkaert 2009). The
latter however would compute the inequality in (hi−h
∗
i
). In general, this does not coincide with the difference between the
inequality in hi and that in h
∗
i
.
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y = f(c, e). Estimating such a full structural model makes it possible to interpret carefully the correlation
between c and e variables. This may give useful insights into how to classify variables (such as education
or region) that obviously reflect a mixture of different underlying mechanisms. Moreover, a structural
model is definitely needed if we want to link the measurement of inequity to the deeper philosophical
debate on legitimate and illegitimate causes of inequality. For this purpose we need to be able to identify
“genuine control” and “authentic preferences”. In this regard, the treatment of unobserved heterogeneity
is particularly relevant. As Deaton (2011) writes: “Facts and correlations, without an understanding of
causation, are neither sufficient to guide policy nor to make ethical judgments. (...) It is possible that
an inequality that might seem to be prima facie unjust might actually be the consequence of a deeper
mechanism that is in part benevolent, or that is unjust in a different way”.
Until now, the introduction of structural models in the literature on inequality of opportunity has
been rare. One good example is Balia and Jones (2011). They specify a latent factor model for the
initiation of smoking, cessation and mortality and show that parental smoking plays an important role
in the dynamics of smoking and indirectly affects mortality. As in Bago d’Uva et al. (2009), analysis
of the latent factors makes it possible to get a better insight into the relative importance of unobserved
differences in preferences. Balia and Jones (2011) analyse the predictions of two hypothetical scenarios:
one in which everyone is given the best circumstances with respect to parental smoking and another one
in which everyone is given the highest level of effort, i.e., nobody has started smoking. Average predicted
median lifespan is 79.5 in the actual data, and becomes 82.2 and 86.0 in the best circumstances and the
best effort scenarios respectively. The inequality in predicted lifespans, as measured by the Gini, is 0.041
in the actual data, 0.039 in the best circumstances scenario and 0.027 in the best efforts scenario. The
contribution of circumstances to inequality is therefore relatively small. This is easy to explain: the level
of “parental smoking” is only one (perhaps rather minor) aspect of circumstances.
If we want to exploit the full richness of the equality of opportunity framework in empirical work,
the analysis of structural models is a promising way to go. This is all the more true as the literature on
the causes of smoking and obesity is booming (see the chapter by Ruhm and Cawley in this volume).
Moreover, the availability of richer datasets has recently led to a rapid growth in the literature on the
effects of childhood circumstances on adult health and wealth (Case et al. 2002, 2005, Currie and Stabile
2003, Currie 2009, Rosa Dias 2010, Van den Berg et al. 2006). This work makes it possible to analyse
carefully the relative importance of the different pathways linking childhood circumstances to adult health
(ranging from direct fetal influences to the indirect effect throught educational performance and adult
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socioeconomic status). It seems very natural to integrate the empirical insights from this literature into
the normative framework sketched in the previous section.
5 Why care about equity in health? Health and well-being
In the previous sections we have followed the health economic literature and focused on inequity in
health and in health care per se. One might wonder, however, why society should be interested in
these partial inequities. Let us first consider inequity in health. If (as seems reasonable) individuals are
mainly concerned about overall well-being and if different dimensions of well-being are to some extent
substitutable, then “a state of affairs in which those who are otherwise worse off are healthier than
those who are otherwise more fortunate is more just rather than less just than a state of affairs which is
exactly the same except that health is equally distributed” (Hausman 2007, p. 50). An exclusive focus on
health (or, for that matter, any other dimension of well-being) could then lead to misleading conclusions
about overall inequity. Rejecting the idea of substitutability leads us into specific egalitarianism (Tobin
1970) with as ultimate requirement that equity should be achieved for all dimensions separately. Yet
this requirement is extremely demanding and seems to neglect the fact that “people live differently and
encounter different environments... making egalitarianism into a monstrous fantasy of utter uniformity”
(Hausman 2007, p. 58). A focus on each dimension separately also goes strongly against the spirit of
the theories of equality of opportunity which deliberately leave scope for choice and/or for differences in
preferences.
All this does not imply that it is uninteresting to measure inequity in health. First, there is a (perhaps
weak) pragmatic argument. The large stream of policy documents on the topic suggests that policy makers
are concerned about health inequity, and surveys show that the same is true for the population at large.
Second, in line with the ideas of Daniels (2008), one can take the position that health is perhaps not
a dimension like the others but has a special importance in view of its contribution to people’s overall
opportunities – this, however, should be reflected in a suitable measure of overall well-being. Third,
collecting information on inequity in health may correct the imbalance in a large part of the economic
literature that reduces inequity in overall well-being to inequity in income or material welfare. As an
example, adding information on socio-economic inequity in health usually shows that overall inequity in
well-being is larger than what one might suspect by looking at income only. It is probably this concern for
cumulative deprivation, with the poorest being at the same time less healthy, that motivates the scientific
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literature and the policy interest in socio-economic inequities in health. Of course, the information on
inequities in health would be an equally valuable complement to the information on income inequality if
the results went in the other direction. Yet in some cases evaluating the distribution of overall well-being
(capturing both health and material welfare) is a more natural way of analysing the issue of cumulative
deprivation.
A somewhat different story can be told about inequity in health care. Nobody will argue that health
care as such is a positive outcome that should appear in the list of desirable dimensions of individual
well-being. Equity in health care should be seen in the first place as an instrumental objective – it is
important in so far as it contributes to equity in health. One can extend this instrumental reasoning by
considering the relevance of equity in health care for other relevant dimensions of individual well-being,
such as the feeling of being treated in a fair way by society. Denying health care to people suffering from
illness and pain may be seen as a particularly severe infringement on their human dignity, independent of
the health effects. Of course, broadening the scope of relevant dimensions of well-being to include respect
for human dignity brings us close to the view that society is not only concerned about outcomes, but
also about the process through which these outcomes are reached. Equity in health care may obviously
be taken up as an important element in such process-sensitive view of justice (Sen 2002).
While inequity in health and in health care remain interesting research topics, a focus on overall well-
being is necessary to put the partial results on health inequity into a broader perspective. In this section
we will therefore consider the relationship between equity in health (care) and equity in well-being. We
first look briefly at the literature on equity in finance from this perspective. We then discuss the problem
of evaluating the inequality in the bidimensional (income, health) vectors of different individuals.
5.1 Equity in finance
In most societies there is a widespread conviction that health care is not a commodity like other com-
modities, because health care expenditures are largely imposed on individuals, rather than freely chosen.
It follows that the financial burden should not disproportionately rest on those who suffer from illness,
i.e., that it should be largely independent of the health risks. Many studies on equity in the financing of
health care go even further and investigate whether health care financing is linked to ability to pay, partly
because there seems to be a widespread commitment to this principle among policy makers (Wagstaff
and van Doorslaer 2000). A financing structure is then called progressive if health care expenditures take
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a larger part of income for the rich than for the poor and regressive in the opposite case.
Comparative studies have investigated the degree of progressiveness of overall health care financing
in different countries (van Doorslaer et al. 1999, Wagstaff and van Doorslaer 2000, De Graeve and Van
Ourti 2003). The ethical relevance of this concept of “progressiveness” is not completely clear, however.
Look at the simple example of Table 5. Countries A and B have the same pre-tax income distribution with
the poor having an income of 50 and the rich having an income of 150. Total health care expenditures are
20, and we assume that health care is free, i.e., that there are no out-of-pocket payments to be paid by the
patients. Country A finances its health care expenditures with taxes – i.e., in a progressive way in line
with the ability-to-pay principle. Country B has a system of proportional social insurance contributions
and its health financing is therefore not progressive. However, in the example country B has a more
progressive tax system (used to finance the other government expenditures) than country A. Overall, the
total health care expenditures and the net income distribution are identical in countries A and B. In
these circumstances it is hard to support the claim that the differences in the financing structure in the
two countries have any direct social relevance. What ultimately matters is the overall well-being of the
poor and the rich, and these are the same in countries A and B.
Table 5. Health care financing — hypothetical example
A (tax financed) B (social insurance)
Health contributions Tax Total Health contributions Tax Total
Poor (50) 2.5 10 12.5 5 7.5 12.5
Rich (150) 17.5 70 87.5 15 72.5 87.5
20 80 100 20 80 100
The problem with the example in Table 5 is directly linked to the fact that health care expenditures
are financed out of the general budget and that the assignment of health care expenditures to different
financing sources is in that case largely arbitrary. This issue does not arise when one focuses only on the
effects of user charges or out-of-pocket payments of the patients. The empirical work shows that these out-
of-pocket payments usually are a particularly regressive component of health care financing (Schokkaert
and Van de Voorde 2011). This is easy to understand. If the absolute level of health care expenditures
were about the same for the poor and the rich (which seems a conservative assumption, given the available
evidence on socio-economic inequalities in health), then by construction these expenditures would take up
a larger fraction of income for the poorer households. User charges can become “progressive”, however,
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if the rich consume disproportionately more health care. The consequences of this are illustrated by
the results for 13 Asian territories in O’Donnell et al. (2008). O’Donnell et al. find that out-of-pocket
payments for health care are regressive only in Japan and Taiwan, that they are proportional to ability
to pay in China, Hong Kong, Korea, Kyrgyz and the Punjab, and that they are even progressive in
Bangladesh, Indonesia, Nepal, the Philippines, Sri Lanka and Thailand. However, this mainly reflects
that the poor in these so-called “progressive” countries receive less health care since they simply cannot
afford to pay and therefore forgo treatment. This suggests that looking at the financing side in isolation
may be very misleading in a situation of underconsumption. It is necessary to consider simultaneously
(equity in) provision and (equity in) financing.
We therefore agree with the conclusion that “rationalizing the widespread commitment to the ability-
to-pay principle in health care financing appears to be harder than might at first be imagined” (Wagstaff
and van Doorslaer 2000, p. 1818). From our perspective the findings suggest that one should indeed
reason within a broader concept of well-being, including provision (health and health care) and net
material consumption as two relevant dimensions. This conclusion remains valid when we drop the
ability-to-pay principle and consider the less ambitious objective that individuals with health problems
should not have to pay themselves for their treatment, i.e., that they should not be confronted with an
income shock on top of the health shock. In applying this principle, the recent literature has mainly
focused on the relationship between health care expenditures and poverty in developing countries.
Two approaches have been developed (Wagstaff and van Doorslaer 2003, Wagstaff 2008). A first is
to look at so-called catastrophic payments, i.e., to situations in which out-of-pocket payments for health
care take a (too) large share in the total household budget. Xu et al. (2003, 2007) define health care
expenditures as catastrophic when they exceed 40% of household’s nonsubsistence spending, which is
total spending minus the food spending of the household having the median food share in total household
spending in the country. They estimate (based on surveys in 89 countries covering 89% of the world
population) that 150 million people globally suffer financial catastrophe according to that definition. In
their study for Asia, van Doorslaer et al. (2007) define catastrophic payments in terms of the share of out-
of-pocket payments in total household expenditure and in non-food expenditure — and they show results
for a range of “threshold” values. More than 5% of the households have a share of health care expenses
larger than 10% of total household expenditures in Hong Kong, Kyrgyz Republic, Nepal, Taiwan — and
more than 10% of the households have catastrophic expenditures in Bangladesh, China, India, Korea
and Vietnam. A second approach defines households as having catastrophic health expenditures if they
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fall below the poverty line when health care expenditures are taken into account but would not be poor
without them — the so-called “medical poverty trap”. For 11 Asian countries, van Doorslaer et al. (2006)
report that an additional 2.7% of the population under study (not less than 78 million people) ended up
below the $1-a-day poverty line due to their health care expenditures.
These studies on the poverty consequences of health expenditures yield useful information on the
issue of cumulative deprivation. Yet they suffer from similar limitations as the work on the ability-to-pay
principle. First, most studies assume that health care expenditures are paid out of current income or out
of current non-medical expenditures. In reality households also resort to other coping strategies such as
borrowing or selling a part of their stock of financial and physical assets. Taking these strategies into
account changes the poverty picture seriously (Flores et al. 2008, Wagstaff 2008). Therefore a complete
evaluation would require the use of a full intertemporal model that takes into account the long-run
consequences of the depletion of assets. Second, in this context also a full description of an individual’s
well-being requires a combination of health and income (poverty) information. Individuals can avoid
catastrophic health care payments or escape from the “medical poverty trap” either because they are
rich enough or because the health care system delivers health care free of charge or, finally, because they
are not consuming the health care they need. From a welfare point of view these three situations are
very different. In fact, given that out-of-pocket payments have a negative price effect on the demand for
health care, raising them could in principle lead to a decrease in the number of people ending in poverty,
simply because the consumption of health care decreases. It would be weird to interpret this as a welfare
improvement.
One can try to remedy the partial nature of these measures of “equity in finance” in two ways. The
first is to complement them with other measures to yield a complete picture.34 A study on the poverty
effects of health care expenditures could then be complemented with information on equity in health care
delivery and in health outcomes, or with measures of income inequality. Yet, there is a danger that the
overall picture remains a bit impressionistic, as it is not obvious how to integrate the different pieces of
information in a coherent way. The second approach is more ambitious. It consists in evaluating (the
inequality in) overall well-being, taking into account that this requires considering different dimensions,
including health and income, in an integrated way. Let us now turn to this issue.
34This position is explicitly taken for example in Wagstaff and van Doorslaer (2003).
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5.2 Health and well-being
Individuals care about many things – about income or consumption, but also about health, job security,
the environment in which they live, the fate of other people, etc. Well-being therefore seems inherently
multidimensional. This is for instance explicitly recognized in the work of Sen (1993, 1999) on functionings
and capabilities, that has already had some influence in health economics (Anand and Dolan 2005). The
question then arises whether it is needed and/or possible to aggregate these different dimensions in one
index, and if so, how. The economic tradition with its strong utilitarian roots has a tendency to take the
position that all these dimensions only matter in so far as they contribute to “utility”, but there is a long-
standing debate on the measurability of this concept of “utility” and on its interpersonal comparability.
In the first subsection we describe the intuitions behind the construction of so-called multidimen-
sional inequality indices. We then show how the dominance approach relaxes some of the stringent (and
arbitrary) assumptions underlying the measurement of multidimensional inequality. Neither the multi-
dimensional inequality measures nor the dominance approach respect the preferences of the individuals
concerning the trade-offs between the different dimensions. The recently booming happiness literature
claims to do exactly that. However, in the third subsection we argue that, despite its interesting contri-
bution, it suffers from some weaknesses. We finally discuss an alternative concept respecting individual
preferences, the so-called equivalent income.
Throughout this section we restrict the analysis for simplicity to two dimensions. We assume that
there is a population of n members and we represent the well-being of member i by a two-dimensional
vector (yi, hi), where yi stands for income or for material welfare and hi stands for health. In some
subsections it will be more convenient to switch to the notation (xi1, xi2). In that case xi1 stands for
income and xi2 for health. The question is then how to evaluate inequality in these vectors (yi, hi) or
(xi1, xi2). The largest part of the literature that is discussed in this section has not been published in
traditional health economic journals. However, most authors take health as their prime example of a
relevant dimension of well-being in addition to income or consumption.
5.2.1 Multidimensional inequality indices
The basic idea of the literature on multidimensional inequality measurement is to keep to the inherently
multidimensional nature of well-being, i.e., to refrain from explicitly formulating a scalar index of well-
being. This implies that the requirements of inequality measurement have to be formulated directly
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for the vectors (xi1, xi2)i=1,...,n. In this respect, two important intuitions have been formalized in the
literature (for an overview, see Weymark 2006).
The first is an extension of the one-dimensional Pigou-Dalton principle, stating that an income
transfer from an individual with a lower income to an individual with a higher income should increase
inequality. To translate this idea into a multidimensional context, Kolm (1977) proposed the principle of
uniform majorization (UM). Consider the matrix X with the vectors (xi1, xi2) as rows. The condition
UM states that there is at least as much inequality in X as in X′ = BX, where B is a bistochastic matrix
(i.e., a nonnegative square matrix with all row and column sums equal to 1). The principle of uniform
majorization captures the intuitive idea that a mean-preserving reduction in the dispersion yields lower
inequality. Imposing UM together with different scaling and separability assumptions leads to natural
generalizations of the best known one-dimensional inequality indices (Tsui 1995, for the Atkinson and
the Kolm-Pollak measures; Gajdos and Weymark 2005, for the Gini).
A second consideration comes to the fore in the multidimensional context. As suggested already
by the quotation from Hausman (2007) in the beginning of this section, we may also be interested in
the correlation between the dimensions (Atkinson and Bourguignon 1982). Tsui (1999) has formalized
this as the principle of correlation increasing majorization (CIM). Applied to our simplified setting with
only two dimensions we say that X ′ is obtained from X by a correlation-increasing transfer if x′i1 =
max(xi1, xj1), x
′
i2 = max(xi2, xj2), x
′
j1 = min(xi1, xj1), x
′
j2 = min(xi2, xj2) and xkd = x
′
kd for d = 1, 2
and all k 
= i, j. The principle CIM then states that there is at least as much inequality in X ′ as in
X. Tsui (1999) has shown that UM and CIM are independent principles. He also derived a family of
multi-attribute generalized entropy indices that satisfy both.
It is striking that there are hardly any empirical applications of these multidimensional inequality
indices in the health economic literature. Still, the work in this domain throws an interesting light on
some of the issues that have been raised in the previous sections. Starting from the matrix X, one
can distinguish two possible aggregation procedures to arrive at an overall judgment. One procedure is
to first calculate indices of income inequality I(x1) and health inequality I(x2), where x1 and x2 are
the first and the second column of X respectively, and then calculate overall inequality as a function
f (I(x1), I(x2)) . This reminds us of the idea that different “partial” measures of inequity (e.g., in health
and in health financing) have to be brought together to get at an overall picture. The other procedure first
defines an index of well-being vi = v(xi1, xi2) for each individual and then calculates overall inequality in
these individual indices. It has been shown that these two approaches only yield the same result under
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very restrictive conditions, basically boiling down to the assumption that the correlation between the
dimensions does not matter (Dutta et al. 2003). This is easy to understand. A more constructive way
of conveying the same message can be derived from the paper by Abul Naga and Geoffard (2003), who
show that for the class of relative bidimensional inequality indices, overall inequality can be decomposed
into two univariate Atkinson—Kolm—Sen inequality indices (one for income, one for health) and a third
statistic which depends on the joint distribution of income and health. This last term drops out if the
function v(xi1, xi2) is additively separable, i.e., can be written as v1(xi1) + v2(xi2). Since this is not a
realistic assumption, one has to combine information on income and health at the individual level to
obtain a coherent view on social inequalities.
Returning to the basic issue of the relationship between health and individual well-being, it should
be emphasized that both principles UM and CIM are formulated on the matrix X without any reference
to preferences. They therefore come in conflict with the ethical requirement that individual preferences
should be respected (Fleurbaey and Trannoy 2003). Moving from one dimension to more dimensions
indeed changes the issue of measuring inequality in an essential way. In a one-dimensional context one
aims at measuring inequality in an attribute (income or health) that can be considered to be desirable
for everybody: all individuals agree that more income is better than less, and the same is true for health.
Ordinal preferences are identical and different inequality measures then implement different ideas about
how to measure inequality between individuals, i.e., how to evaluate the distribution of a universally
desired attribute. In contrast, in a two-dimensional setting it becomes highly unrealistic to assume
that all individuals share the same preferences over income-health bundles. Although it is claimed that
multidimensional inequality measures respect the inherently multidimensional nature of well-being, they
ultimately impose a specific rule for aggregating the different dimensions. Interpreted in terms of well-
being, these measures not only assume (implicitly) that everyone has identical preferences, on top of that
they pick (again implicitly) one specific formulation of these preferences, without any guarantee that this
choice is representative of the population.
The issue of “responsibility” has not been tackled in this literature. In principle it would be possible,
however, to substitute for hi the individual measures of advantage that have been introduced in the
previous section.
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5.2.2 Dominance approaches
The stochastic dominance approach bypasses the problem of arbitrary weighting of the different dimen-
sions by focusing on the cases in which the comparison between two distributions is independent of
the particular weighting system chosen. In such cases, the conclusions appear especially robust – the
downside is that this can be achieved only for a limited subset of cases. The idea of seeking robust
cases is simple, but its implementation is potentially complex, as one may have to make a huge number
of calculations, considering many possible vectors of weights with a sufficiently fine grid. Even with
computers, this implies a staggering amount of calculus when the applications bear on large samples of
populations. The objective of the dominance literature has been to develop simple criteria which can
be applied in a reasonable number of steps. The prime example of such a criterion is the Lorenz curve,
which is constructed for unidimensional distributions. A remarkable result due to Hardy, Littlewood and
Pólya (1952) establishes an equivalence, for the comparisons of two distributions (with the same mean) of
a continuous variable in a finite population, between: (HLP1) a higher Lorenz curve; (HLP2) a greater
social welfare for a wide class of social welfare functions; (HLP3) a finite number of permutations and
progressive transfers.
The idea of extending this approach to multidimensional distributions has been first explored by
Atkinson and Bourguignon (1982, 1987).35 The main focus has been on extending the equivalence
(HLP1) ⇔ (HLP2) of the Hardy-Littlewood-Pólya theorem, the study of associated transfer principles
(i.e., HLP3) appearing much more difficult than in the one-dimensional case (Trannoy 2006, Gravel
and Moyes 2011). In line with our assumptions in this section, most of the literature is about the
bidimensional case. Two situations can be distinguished: one in which both variables are continuous
and a second one in which one variable is continuous and the other is discrete.36 The two parts of the
literature are relevant to our setting. Income is a continuous variable, while health can sometimes be
treated as a continuous variable (QALYs) and sometimes as a discrete variable (e.g., self-assessed health
with four or five categories).
35There is a formally parallel analysis in the theory of risk (e.g., Richard 1975, Levy and Paroush 1974). An overview of
the literature on multidimensional stochastic dominance can be found in Trannoy (2006).
36The main application motivating the use of a discrete variable is when statistical units are households of different sizes.
Household income and household size (or demographic composition, if a distinction is made between adults and children)
then form the pair of variables.
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Formally, social welfare is assumed to be defined as the sum of utilities:
n∑
i=1
U (xi1, xi2) , (45)
where i is the individual index running over the population of n members. This apparently utilitarian
form involves no more than separability and continuity, because there is no commitment to any particular
measure of utility. Indeed, in this literature the function U(.) is not necessarily seen as a representation of
individual preferences, it rather reflects the weighting scheme of the social planner. It can therefore easily
be interpreted as a generalization of the specific functional forms that are embodied in the multidimen-
sional inequality measures. While separability and continuity are both questionable assumptions, they
are sufficiently popular in welfare economics to make the whole enterprise worthy of interest. Defining a
class of social welfare functions under these two assumptions then boils down to defining a class of utility
functions U.
The idea of stochastic dominance is to derive easily verifiable conditions on the joint distribution
F (x1, x2) (extensions of Lorenz-curve domination) that are equivalent to a higher social welfare for a
whole class of utility functions U . Here we will not dwell on these particular criteria. They are easy
to find in the quoted literature. What is more interesting for our purpose is to examine if the classes of
utility functions appear sensible when the first variable is income and the second is health. These classes
are characterized by properties of the derivatives of U. Let Ut = ∂U/∂xit, t = 1, 2, Ust = ∂U/∂xis∂xit,
s, t = 1, 2, and so on. When xi2 is a discrete variable taking the values k = 1, ...,K, one can understand the
derivatives as U2 (xi1, xi2) = U (xi1, xi2)−U (xi1, xi2 − 1) , U12 (xi1, xi2) = U1 (xi1, xi2)−U1 (xi1, xi2 − 1) ,
U122 (xi1, xi2) = U1 (xi1, xi2)− 2U1 (xi1, xi2 − 1) + U1 (xi1, xi2 − 2) , and so on. Table 6 summarizes the
classes that have been studied and for which Lorenz-type criteria have been found.37 The superscript d
indicates that the second variable is discrete.
37We ignore the study of first-order stochastic dominance and focus on the extension of Lorenz dominance. Moreover,
we do not include the cases in which the marginal distribution of variable 2 is kept fixed (Bourguignon 1989), or in which
U2 = 0 for xi1 large (Jenkins and Lambert 1993), because these are less relevant for our problem of evaluating allocations
of income and health.
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Table 6. Dominance approaches: classes of social welfare functions
Class References
C1: U1, U2 ≥ 0, U11, U12 ≤ 0, U112 ≥ 0 Moyes (1999)
d
C2: U1, U2 ≥ 0, U12, U22 ≤ 0, U122 ≥ 0 Moyes (1999)
d
C3: U1, U2 ≥ 0, U11, U22, U12 ≤ 0, U112, U122 ≥ 0, U1122 ≤ 0 Atkinson and Bourguignon (1982), Moyes (1999)
d
C4: U1, U2 ≥ 0, U11, U22, U12 ≤ 0, U112, U122 ≤ 0, U1122 ≥ 0 Atkinson and Bourguignon (1982)
C5: U1, U2 ≥ 0, U11, U22, U12 ≤ 0, U111, U112 ≥ 0 Muller and Trannoy (2003)
C6: U1, U2 ≥ 0, U11, U22, U12 ≤ 0, U222, U122 ≥ 0 Muller and Trannoy (2003)
A class defined with more conditions is smaller and therefore corresponds to a dominance criterion
which is more discriminating – but obviously, piling up conditions raises occasions for ethical objections.
A simple way to get an intuitive grasp of the conditions on derivatives is to visualize what they imply
for the evaluation of a change in the situation of one or more individuals (Moyes 1999). Figure 5 shows
changes (the initial position of an individual is represented by a circle, the final position by a star)38
which are improvements if the corresponding condition on U is satisfied. Note that a condition on a
derivative of order m requires a figure with 2m−1 individuals.
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Figure 5: Illustration of the conditions on U
We are now in a position to examine these conditions and evaluate their relevance in the particular
38An arrow illustrates the change for the first graph. Arrows are omitted for the other graphs because, except for the first
graph, there are several possible ways to connect initial positions to final positions by arrows.
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context in which dimension 1 is income (or consumption) and dimension 2 is health.
– U1, U2 ≥ 0 : it is very plausible to require utility to be increasing in both variables.
– U11, U22 ≤ 0 : it is also plausible to have a decreasing marginal utility in both dimensions. This
justifies transferring from the better-off to the worse-off in each dimension. (In the case of health,
a “transfer” is just a symbolic expression describing a situation in which one distribution is less
unequal than another.)
– U12 ≤ 0 : this crucial condition means that less healthy individuals have greater priority in the
distribution of income. As illustrated in the figure, a society in which the rich are sick and the
poor are healthy is considered better than a society in which riches and health are concentrated
in the same individuals. This reflects the intuition that was also captured by the principle CIM
(correlation increasing majorization) in the literature on multidimensional inequality measurement.
It goes against a certain utilitarian logic that would consider that healthier individuals are those
who can benefit from income.
– U112 ≥ 0 : this condition means that the priority of the sick for the distribution of income decreases
as they become richer. As illustrated in the figure, it means that it is more important to reduce the
correlation between income and health among the poor than among the rich. It also means that
the priority of the poor in the redistribution of income is less strong among healthier people. This
condition therefore appears more plausible than the opposite condition U112 ≤ 0.
– U122 ≥ 0 : this condition means that the priority of the sick in the distribution of income decreases
among healthier people, and also that the priority of the sick in the distribution of health decreases
among richer people. Again this condition does not seem unreasonable in the context of health,
and is ethically more plausible than the opposite condition U122 ≤ 0.
– U111, U222 ≥ 0 : this rather plausible condition means that marginal utility decreases less steeply
as income (resp., health) increases. Redistribution is less desirable among the well-off than among
the badly-off.
– U1122 ≤ 0 : this is the hardest condition to intuitively understand and to assess. It means that the
decrease in the priority of the sick as they become richer (healthier) is less steep for healthier (richer,
respectively) individuals. As illustrated in the figure, this implies that decreasing the correlation
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Figure 6: Cumulative income distributions in Canada and in the USA (Duclos and Echevin, 2011)
between income and health is more important among the extremes (sick poor and healthy rich)
than among the mixed positions (sick rich and healthy poor). Viewed in this way, it appears clearly
more reasonable than the opposite condition U1122 ≥ 0.
In conclusion, these comments suggest that most of the classes are worth considering in the context
of income and health. One may, however, have doubts about class C4. Trannoy (2006) argues that C5
corresponds more to the case in which income is used as a tool for the compensation of sickness, while C6
considers using health as a compensation for poverty. Both perspectives seem to make sense, although
the former is arguably more natural.
The power of the dominance approaches is illustrated in a recent paper by Duclos and Echevin
(2011). They compare the situations of Canada and the USA and also analyse the developments over
time in both countries. By way of illustration we show in Figure 6 the cumulative income distributions
in Canada and the US, showing that incomes are higher in the US than in Canada — and in Figure 7
the cumulative income distributions when one considers only the individuals in poor or in fair health.
Duclos and Echevin (2011) test for the statistical differences between these curves (and similar ones for
other health levels) and draw the conclusion that for all utility functions in the class C1 from Table 6,
the social welfare is higher in Canada than in the US, if one focuses only on those with poor and fair
health statuses. This is due to the fact that the worse income distribution in Canada is compensated
by a better health distribution, by a lower correlation between health and income, and by lower income
inequality in Canada than in the US. Using similar techniques, they also show that social welfare has
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Figure 7: Cumulative income distribution functions in Canada and in the USA (2003) for individuals in
poor or fair health (Duclos and Echevin, 2011)
not improved in the US during the decade 1996-2005, in spite of the overall increase in incomes. This
is because the US health distribution has deteriorated over time and because this deterioration has not
been offset by sufficient increases in incomes for the least healthy. For Canada, the normative evaluation
of the change over time depends on which part of the joint health-income distribution is judged to be of
greater normative importance.
Finally, let us mention two limitations of the dominance approach. First, dominance is not obtained in
all comparisons, so that the ranking of distributions produced by such criteria is always incomplete. More
restrictive classes yield less incomplete rankings, but never produce completeness. Second, the underlying
social criterion involves a single utility function U, thereby ignoring the diversity of individual preferences.
Even if a class of utility functions is always referred to in the dominance criteria, the unanimous judgment
of a class of social welfare functions
∑n
i=1 U (xi1, xi2) for a variety of functions U is not the same as a
judgment based on a function
∑n
i=1 Ui (xi1, xi2) in which different utility functions for different individuals
are used at the same time. The diversity of subjective perspectives across individuals is the focus of the
approaches presented in the next subsections.
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5.2.3 Welfarism: happiness and health
Social choice theory is famous for Arrow’s (1951) impossibility theorem, which has often been interpreted
as implying that it is impossible to derive a welfare ordering of social states39 on the basis of individual
preferences, while at the same time respecting some ethical conditions (such as non-dictatorship). At first
sight this impossibility theorem makes the quest for a preference-based evaluation of joint distributions of
income and health meaningless. However, possibility results can be obtained by relaxing one or more of
Arrow’s conditions. In this respect, much research has focused on the axiom of Independence of Irrelevant
Alternatives, which requires comparing two alternatives with information about individual preferences
which is limited to whether any given individual prefers one alternative or the other. It has been shown
that this axiom can be relaxed in two ways, both of which allow to take into account more information
about individual well-being. One way, initiated by Sen (1970), consists in introducing interpersonally
comparable utility functions and allowing some information about utility levels or differences to play a
role in the comparison of two alternatives. The other way, suggested by Hansson (1973) among others,
consists in allowing information about indifference curves to be taken into account. In this section we
walk the first way.
Within the economic tradition with its strong utilitarian roots, it would seem natural to take utility
as an indicator of well being, if the utility function Ui (xi1, xi2) were cardinally measurable and interper-
sonally comparable. For a long time, these assumptions of measurability and interpersonal comparability
have been seen as unrealistic. Microeconomists have emphasized that choice behavior can only reveal
ordinal preferences and that the utility function representing these individual preferences therefore is
only defined up to a monotonic transformation. Recently, however, a growing number of economists
have questioned the traditional sceptical attitude regarding stated preferences and accept that individual
answers to survey questions are credible as direct measures of happiness or satisfaction with life. The
formulations of these questions are different in different surveys, but a typical example would be: “All
things considered, how satisfied are you with your life?” There is by now a wealth of evidence for different
countries showing that the answers to these questions are reasonably coherent over time and that the
measured level of subjective satisfaction is related in a meaningful way to observable characteristics of
the situation of the respondents. Some have argued that since we now finally are able to measure utility,
we can start testing directly some predictions of economic theory (Frey and Stutzer 2002). Others have
39 In our simplified context a social state is a collection of income-health bundles for all individuals, i.e.
((y1, h1), ..., (yn, hn)).
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drawn explicit normative conclusions from these findings in a utilitarian perspective (Layard 2005).40
The typical approach in the literature has been the estimation of a so-called “happiness equation”
SWBi = f(yi, hi, zi, εi), where SWB stands for subjective well-being, zi is a vector of observable indi-
vidual characteristics (different from income and health) and εi is an error term. A common finding is
that of a strong statistical relationship between health and happiness (Graham 2008). Although causality
runs in both directions, it is well documented that good health increases the level of happiness and that
health shocks – such as serious diseases or permanent disabilities – have negative effects. The effect
of health is even more robust than the effect of income. The estimation results make it possible to cal-
culate the marginal rate of substitution between health and income (∂f/∂hi)/(∂f/∂yi), which can also
be interpreted as a willingness-to-pay for better health. This willingness-to-pay turns out to be large for
chronical diseases. As an example, it is found that for West-German workers hearing impediments are
on average equivalent to an income reduction of about 20%, and heart or blood difficulties are equivalent
to a 47% income reduction (Ferrer-i-Carbonell and Van Praag 2002). For a 25 year old Dutch male the
monetary valuation of a heart disease ranges from €114 000 to €380 000 depending on the welfare level
(Groot et al. 2004, Groot and Maassen van den Brink 2006). Although care is needed because the results
depend on the specification of the function f(.) and on the precise measure used for SWB, there is no
doubt that the trade-off between income and health shows up clearly in these estimates.
All this suggests that it would be possible to use the individual values of SWBi coming out of the
surveys as a direct measure of individual well-being. One could then immediately calculate the inequality
in these values and analyse how it relates to (inequity in) health or health care, to socio-economic status
and to the income consequences of having to pay for health care. Yet, this would mean that we basically
return to utilitarianism. In the social philosophical literature, utilitarianism has come under severe
criticism, as exemplified by the extremely influential work of Rawls (1971). This criticism has also been
taken up by a large fraction of social choice theorists (inspired among others by Sen 1985). They doubt
that subjective utility is really an ethically attractive indicator of well-being.
Sen (1985) raises two sets of arguments. Both are taken up by Loewenstein and Ubel (2008) from a
40The economic literature on happiness and on how to measure it has become so large that it is impossible to summarize
it in a few pages. We therefore can only raise some general points, but we believe that our positive as well as our critical
remarks are relevant for all the variants of happiness measurement. Moreover, note that we are only concerned here with
measures of overall satisfaction with life, and not with subjective quality of life in the health economic tradition of QALY-
measurement nor with subjective health satisfaction or with self-assessed health. We focus in this section on finding an
overall measure of well-being that would make it possible to formalize the trade-off between income and health.
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health perspective. First, Sen argues that utilitarianism suffers from “valuation neglect”. Valuing a life
is a reflective activity in a way that being happy or desiring need not be (Sen 1985, p. 29). People do not
only live to feel happy, they care about the meaning that they derive from activities. Non-affective (i.e.,
cognitive) components of well-being are essential to most individuals. Or, in the words of Loewenstein
and Ubel (2008, p. 1801), “experience utility fails to capture a wide range of dimensions of existence that
people deeply and legitimately care about”. As an example, people care a lot about dying a “good death”.
Second, serious issues are raised by the phenomenon of adaptation. Sen talks about “physical condition
neglect”. Loewenstein and Ubel (2008, p. 1799) state that numerous studies have found that people
with chronic health conditions as severe as kidney failure or paraplegia report moods that are relatively
close to those reported by healthy persons. However, although people may be able to emotionally adapt
to a wide range of health conditions, that does not mean that they are indifferent between them. Quite
the contrary, despite reporting levels of well-being that are similar to those of healthy persons, people in
poor health conditions are willing to make large monetary or non-monetary sacrifices to become healthy
again.
The last point brings us back to the distinction between preferences, represented by an ordinal
utility function on the one hand, and cardinal happiness measures on the other hand. Take an individual
i who prefers (yi, hi) to (y
′
i, h
′
i). (We drop the variables z and ε for convenience). If she answers the
happiness question truthfully, then her preference will be reflected in her reported happiness values,
i.e., SWBi = f(yi, hi) > SWB′i = f(y
′
i, h
′
i). This means that the happiness measure corresponds to
a cardinalization of the utility function that is representing her preferences. But let us now take two
individuals that both prefer (y, h) to (y′, h′). It will then still be true that SWBi > SWB
′
i and that
SWBj = f(yj , hj) > SWB′j = f(y
′
j , h
′
j). However, it is very well possible that SWB
′
j ≥ SWBi, if
the aspiration levels of the two individuals differ, e.g., because individual j has adapted to the bad
situation (y′, h′). In other words, it is possible that individual j does not feel less happy in the income-
health situation (y′j , h
′
j) than individual i in the situation (yi, hi), although they both prefer (y, h) to
(y′, h′). A similar phenomenon can occur if we consider one individual with changing aspirations over
time. This reasoning shows a perhaps somewhat surprising result: evaluating individual well-being on the
basis of subjective happiness measures does not necessarily respect preferences, because these happiness
measures are contaminated by adaptation and differences in aspirations. If we want to respect individual
preferences, we have to look for another approach. This brings us to the second escape route from Arrow’s
impossibility, that consists in using information about individual indifference curves.
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5.2.4 Respecting preferences: equivalent income
If using happiness measure does not respect preferences, what does? To get an intuition of what is at
stake, consider a simple world in which individuals care only about one magnitude in their life, call it
X. A life with more X is considered a better life by everyone. Respecting individual judgments about
the quality of various lives therefore requires using X as the metric of success in life. Even in this simple
unidimensional world, happiness measures do not respect preferences in general because one may have
Xi > Xj but SWBi (Xi) < SWBj (Xj) . There is a clear sense in which people care about X, not
SWB (X) , and one should not mistake the evaluation (SWB (X)) for what is valued (X). Adopting the
X metric, social preferences should then simply be defined as preferences over distributions of X.
What happens when life has several dimensions and individuals may have different preferences? Let
us return to our setting with two dimensions, income y and health h. Intuitively, just as X was a suitable
metric in the unidimensional case, something of the same nature as y or h should become the metric in
this case. One attractive approach to do exactly this is that of the healthy-equivalent income (Fleurbaey
2005).41 It is measured in the same units as y, and is defined as the level of income y∗i such that the
individual is indifferent between his current situation and being healthy with income y∗i , i.e., between
(yi, hi) and (y
∗
i , h
∗), where h∗ refers to perfect health. There are good reasons to take perfect health as the
reference. More specifically, this choice implies that the healthy-equivalent income satisfies the property
that individuals with a good health can be compared directly in terms of incomes, independently of their
preferences. Indeed, their equivalent incomes are then equal to their ordinary incomes, whatever their
preferences may be. This is a rather nice property, as it is intuitive that, when healthy, an individual
with more income than another enjoys a better situation, even if their preferences are different.
Figure 8 clarifies the concept. Suppose we want to compare the well-being of individual i in situation
41The notion of equivalent income and its interesting history in economics are explained in more detail in Fleurbaey
(2009). The concept was first introduced, under the label “money-metric utility”, by Samuelson (1974) and Samuelson and
Swamy (1974) in the search of an index of quantities that would track individual preferences better than the usual Laspeyres,
Paasche and Fischer indexes. It was then used in the analysis of the distribution of household welfare by King (1983) — who
coined the expression “equivalent income” — and features honorably in the classical monograph by Deaton and Muellbauer
(1980). The fad quickly faded, however, when Blackorby and Donaldson (1988) observed that an additively separable social
welfare function using money-metric utilities as the indexes of individual well-being could not be quasi-concave with respect
to quantities, therefore violating a basic requirement of inequality aversion. The recent theory of fair allocation provided
fuel for a new interest in the notion. As Fleurbaey (2005) shows, it can be seen as a further elaboration of the idea of
“egalitarian-equivalence” introduced by Pazner and Schmeidler (1978) and already mentioned in this chapter.
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A with that of individual j in situation B. If we want to respect the preferences of individual i, we have to
take situations A and A’ as equivalent, since they are on the same indifference curve. The same is true for
situations B and B’ for individual j. Yet, given that A’ and B’ are situations with perfect health, it makes
sense to compare them in terms of income – the healthy-equivalent incomes for the two individuals are
then y∗i and y
∗
j respectively.

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
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B’
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Figure 8: Healthy-equivalent income
It is clear that the computation of equivalent incomes at any given allocation requires knowing peo-
ple’s indifference curves at this allocation, which corresponds exactly to the second solution to Arrow’s
impossibility that was introduced before. This approach respects preferences more than subjective wel-
farism. Indeed, offering an individual a situation that he himself prefers necessarily raises his equivalent
income. Moreover, two individuals with the same preferences will necessarily rank their own situations in
a way that is congruent with their equivalent incomes. The healthy-equivalent income is obviously not
the only way to respect preferences in this way. One could take health instead of income as the numeraire,
or one could take another level than good health as the reference in the computation of the equivalent
income. Taking another health level as reference is not very interesting, however, as it would not imply
the nice property that we can compare individuals with good health only on the basis of their incomes
and that, in contrast, comparisons of individuals with less than perfect health require taking account
of preferences. For a given level of bad health, indeed, an individual with more income than another
is not necessarily in a better situation if his preferences care much more about health. Moreover, if a
low level of health was taken as the reference, one might find individuals in good situations who would
never accept trading their situation for such a low health, even with an unlimited amount of income. In
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contrast, everyone considers good health to be at least as good as his current health, so that equivalent
incomes are always lower than current incomes. One might theoretically imagine people whose situation
is so bad that a good health with a null income would be better than their current situation, but this
is rather far-fetched, as a null income does not sustain life. Moreover, even if one finds people in such a
situation, although they cannot be ranked in terms of equivalent incomes, at least they are clearly ranked
as disadvantaged with respect to all people with a positive equivalent income.42
Once equivalent incomes are adopted as the measure of individual well-being, they can be used
to compute inequality in well-being and, as for the happiness measures, this analysis can integrate the
concerns for (inequity in) health or health care and for the income consequences of out-of-pocket payments
for health care. Of course, the approach is rather demanding as far as data are concerned. Indeed, ideally
it requires an estimation of the joint distribution of preferences and individual income-health situations.
This is rather hard to obtain. Even specific surveys asking direct questions about preferences can hardly
do more than estimating the average preferences for subgroups of the population. Note, however, that
the difference between actual income yi and equivalent income y
∗
i is basically the willingness-to-pay of
the individual to be in perfect health, i.e., y∗i = yi −WTPi. Once we have observations for yi and for
this willingness-to-pay, we can approximate y∗i .
Information about willingness-to-pay can be derived from different sources. First, one can use the
estimates that are derived from the happiness equations, as described in the previous subsection. Graham
et al. (2010) use this information to adjust the mean incomes of different countries for the cost of health
problems. Note that in this approach one only needs the marginal rates of substitution beween income and
health (∂f/∂hi)/(∂f/∂yi), that are invariant under monotonic transformations of f(.). These measures
will therefore be much less sensitive to the adaptation issue, since it can be assumed that adaptation in
the first place impacts on the measured level of happiness rather than on the orientation of preferences.
Second, one can develop a contingent valuation approach to measure the willingness-to-pay for perfect
health in a survey (see Fleurbaey et al. 2010). Third, one can calibrate meaningful willingness-to-pay
measures using information from different sources, including observed choice behavior. This approach
is followed by Becker et al. (2005) to compute for 96 countries equivalent growth rates incorporating
42One might think of a dominance principle imposing that more income and a better health always means a better
situation, independently of preferences (e.g., Sen 1985). This would imply that in Figure 8 individual j in situation B is
better of than individual i in situation A. However, this approach implies that preferences play no role in the evaluation of
a situation and this goes against the basic motivation that is explored in this subsection.
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the monetary equivalent of improved life expectancy and by Fleurbaey and Gaulier (2009) to compare
the living standards of 24 OECD countries on the basis of a broad list of dimensions including life
expectancy. Not only does this recent work show that the computation of equivalent incomes is feasible,
it also confirms that health is an essential element of well-being and that explicitly taking it into account
may have a strong impact on inequality measures. As an example, Becker et al. (2005) estimate for
the period 1960-2000 an average yearly growth of equivalent income43 of 4.1 percent for the poorest 50
percent of countries in 1960, of which 1.7 percentage points are due to health, as opposed to a growth of
2.6 percent for the richest 50 percent of countries, of which only 0.4 percentage points are due to health.
It is interesting here to make a connection with the different views on equality of opportunity that
have been introduced in the previous section. We there made the distinction between the so-called
“choice” and “preference” approaches. It must now have become clear that the concept of equivalent
income is very much in line with the preference approach. Respecting individual preference variation in
the measurement of well-being is closely related to holding people responsible for their preferences. In
theory it is not very difficult to enrich the approach by introducing preferences over lifestyles, in addition
to income and health, in order to address the issues of personal responsibility for health that have been
examined in the previous sections. This appears a promising alley for future research.
We conclude by mentioning an important challenge to the ideal of respecting individual preferences.
The equivalent income approach assumes that it is possible to get reliable information about the genuine
preferences of individuals on what is valuable in life and, even more basically, that these individual
preferences are well-defined. Now that behavioral studies have uncovered many ways in which individual
preferences may deviate from this ideal, the equivalent income measure cannot be implemented without
caution. One may even think that the underlying theory should be refined in order to accommodate the
most common departures from rationality that have been revealed in the behavioral literature.
6 Conclusion
Distributional issues play an important role in all social discussions on health (care) policies. If econo-
mists want to give relevant advice, they need a coherent normative framework for policy evaluation. Such
normative framework can also guide empirical research by suggesting what the important facts are and
possibly what causal relationships should be analysed. In this respect, the recent health economic litera-
43They use the terminology “full income”.
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ture has produced many interesting insights by focusing on specific issues, such as that of socioeconomic
inequalities in health, inequities in health care delivery, racial disparities and the income consequences
of out-of-pocket payments. It would be useful, however, to integrate these partial insights into a broader
framework.
First, concern about inequity in health and in health care should not be restricted to specific char-
acteristics such as socioeconomic status or race. At a more fundamental level “horizontal equity” is only
achieved when all individuals with the same needs and the same preferences get the same level of care –
and all factors leading to deviations from this ideal should be considered together. Moreover, the issue
of horizontal equity is intricately linked to that of vertical equity. In the same way, equity in health will
only be achieved if the remaining health inequality can be fully ascribed to factors for which individuals
can be held responsible. Of course, opinions differ about what these factors are exactly, e.g., to what
extent individuals have to bear the health consequences of their choice of lifestyle.
Second, from the distributional point of view, we are ultimately interested in overall well-being.
Despite the crucial importance of health, it is not the only relevant dimension. As the literature on
equity in finance shows, it is at least necessary to be explicit about the trade-offs between health on the
one hand and consumption on the other hand – but clearly, a sufficiently rich concept of well-being will
have to include other dimensions than health and consumption too.
Recent developments in the welfare economic literature offer a promising framework to tackle both
sets of questions. Inequity in health and in health care can be seen as a prime example of inequality
of opportunity – and the theory of fair allocation now provides a host of interesting approaches to
model that concept and gives clear insights into the normative implications of these different approaches.
Much progress has also been made in the quest for an overall concept of well-being. Not only does it
now seem possible to measure subjective well-being, we also understand better the ethical limitations of
that notion and interesting alternatives (such as the equivalent income) have been developed. In this
chapter we have tried to show how this literature relates to the specific issues that have been analysed
by health economists. It turns out that there is not really a conflict between them: quite the contrary,
the typical health economic approaches can be seen as useful building blocks in the broader exercise.
Moreover, further thinking along these lines will also make it possible to better see how the operational
question of inequity measurement relates to deeper social philosophical questions on justice and individual
responsibility, and it suggests why and where good econometrics is needed for the estimation of structural
models. Building these bridges may enrich the theoretical content of the health economic applications
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and yield useful insights into the applicability of welfare economic theories.
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